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SUMMARY 
The o b j e c t o f t h i s r e s e a r c h was t o i n v e s t i g a t e methods o f s y n ­
t h e s i z i n g c e r t a i n o - and m - t e r p h e n y l s 0 These t e r p h e n y l s were t o have 
b u l k y s u b s t i t u e n t s i n t h e o r t h o p o s i t i o n o f t h e t e r m i n a l p h e n y l groups 
so t h a t t h e r e w o u l d be r e s t r i c t i o n o f r o t a t i o n a r o u n d t h e c a r b o n - c a r b o n 
s i n g l e b o n d s c o n n e c t i n g t h e s e g roups t o t h e c e n t r a l r i n g * 
T h r e e g e n e r a l a p p r o a c h e s w e r e i n v e s t i g a t e d * , The f i r s t a p p r o a c h 
was c h a r a c t e r i z e d by t h e u s e of t h e Ullmann r e a c t i o n a s t h e means of 
c o u p l i n g b u l k y a r o m a t i c g r o u p s . 
The i n i t i a l a t t e m p t of t h i s f i r s t a p p r o a c h was i n t e n d e d t o c u l m i n ­
a t e i n t h e p r e p a r a t i o n of t r i m e t h y l 2 , 2 " ~ d i n i t r o ~ o - t e r p h e n y l =311 j 6 , 6 M ~ 
t r i c a r b o x y l a t e f rom t h e c o u p l i n g of di j r ie thyl 6 - i o d o - 6 a - n i t r o d i p h e n a t e 
w i t h m e t h y l 2 -bromo~3*= , ni t robenzoa te . However, u n e x p e c t e d s i d e r e a c t i o n s 
o b v i a t e d t h e p r e p a r a t i o n of d i m e t h y l 6<=*iodo-6° - n i t r o d i p h e n a t e . The 
a t t e m p t e d s y n t h e s i s of t h i s i o d o compound s t a r t e d w i t h t h e p r e p a r a t i o n 
o f d i m e t h y l 6<,6 t t - d i n i t r o d i p h e n a t e wh ich was t h e n t o be r e d u c e d s e l e c t ­
i v e l y t o d i m e t h y l 6 ~ a m i n o - 6 ° - n i t r o d i p h e n a t e . The s e l e c t i v e r e d u c t i o n 
of d i m e t h y l 6 < , 6 B - d i n i t r o d i p h e n a t e s w h i c h was a t t e m p t e d by f i v e d i f f e r ­
e n t m e t h o d s , i n no c a s e y i e l d e d d i m e t h y l 6 - a m i n o - 6 ( l - n i t r o d i p h e n a t e . 
I n s t e a d ^ t h e f i v e m e t h o d s y i e l d e d t h e p r o d u c t s l i s t e d . 
1„ A c a t a l y t i c h y d r o g e n a t i o n o f d i m e t h y l 6 , 6 ' - d i n i t r o d i p h e n a t e 
i n benzene o v e r Adams p l a t i n u m o x i d e c a t a l y s t y i e l d e d t h e d i l a c t a m of 
6 , 6 " - d i a m i n o d i p h e n i c a c i d . 
2c A sodium p o l y s u l f i d e r e d u c t i o n y i e l d e d a compound t e n t a ­
t i v e l y i d e n t i f i e d a s t h e c y c l i c azo o r h y d r a z o d e r i v a t i v e of d i m e t h y l 
6 ,6" - d i n i t r o d i p h e n a t e s o l v a t e d w i t h e t h a n o l * 
3 * R e d u c t i o n b y z i n c and ammonium c h l o r i d e gave b o t h t h e c y c l i c 
a z o x y d e r i v a t i v e of d i m e t h y l 6 , 6 g - d i n i t r o d i p h e n a t e and t h e c y c l i c d i -
hydroxamic a c i d , 5 5 1 0 » d i o x o - l ; , 5 5 9 5 10- t e t r ahydro= ' i ; , 9 -d ihydroxy«=]4 5 9° > d i - ' 
a z a p y r e n e * 
kc A r e d u c t i o n b y sodium s u l f i d e and sodium b i c a r b o n a t e gave t h e 
c y c l i c d i h y d r o x a m i c a c i d o 
i>e From a r e d u c t i o n w i t h t i n and h y d r o c h l o r i c a c i d t h e same 
d i h y d r o x a m i c a c i d was o b t a i n e d « 
The d i a c e t y l a t e d d e r i v a t i v e o f 5 .10-d ioxo~l | i>5 j9 j )10«» te t rahydro-
U ^ - d i h y d r o x y - U ^ ^ d i a z a p y r e n e was p r e p a r e d i n t h e c o u r s e o f t h e c h a r a c ­
t e r i z a t i o n o f t h e p a r e n t compound*, 
T h r e e mixed Ullmann r e a c t i o n s were t r i e d b e t w e e n a s u i t a b l y s u b ­
s t i t u t e d d i h a l o b e n z e n e and a monoha lobenzene which was b u l k i l y s u b s t i ~ 
t u t e d i n b o t h o r t h o p o s i t i o n s . One of t h e s e mixed Ullmann r e a c t i o n s 
was w i t h 2 , 6 - d i b r o m o - l , l i ~ d i n i t r o b e n z e n e and m e t h y l 2 - b r o m o « 3 ~ n i t r o ~ 
b e n z o a t e * The 2 5 6 ~ d i b r o m o ~ l 5 i | - d i n i t r o b e n z e n e was p r e p a r e d b y o x i d i z i n g 
2 5 6 ~ d i b r o m o - p - n i t r o a n i l i n e w i t h t r i f l u o r o a c e t i c a c i d a n d 90 p e r c e n t 
h y d r o g e n p e r o x i d e . T h i s r e c e n t l y , d e v e l o p e d method o f o x i d i z i n g amines 
t o n i t r o compounds a c c o m p l i s h e d t h e o x i d a t i o n i n good y i e l d and p u r i t y e 
An a t t e m p t was made t o p r e p a r e U , 6 - d i i o d o - l 5 3 - d i n i t r o b e n z e n e and 
2 5 6 « d i i o d o n i t r o b e n z e n e t o s e r v e a s i n t e r m e d i a t e s f o r s e v e r a l mixed 
Ullmann, r e a c t i o n s w h i c h were c o n t e m p l a t e d b u t n e v e r a c t u a l l y c a r r i e d 
out© The compounds w e r e t o b e d e r i v e d from U 5 6 = d i i o d o - m = n i t r o a n i l i n e 
x i 
and 2 , l i - d i i o d o - m - n i t r o a n i l i n e o I t h a s b e e n r e p o r t e d t h a t t h e s e d i i o d o -
m - n i t r o a n i l i n e s h a v e b e e n p r e p a r e d by t h e i o d i n a t i o n of m - n i t r o a n i l i n e 
w i t h i o d i n e m o n o c h l o r i d e . T h e r e f o r e , m - n i t r o a n i l i n e was i o d i n a t e d 
u s i n g a 2 : 1 m o l a r r a t i o of i o d i n e m o n o c h l o r i d e t o m - n i t r o a n i l i n e c Some 
t i m e was s p e n t d e t e r m i n i n g t h e c o m p o s i t i o n of t h e r e s u l t i n g i o d i n a t i o n 
p r o d u c t s * The p r o d u c t was p r i n c i p a l l y 6 - i o d o - m - n i t r o a n i l i n e 0 O t h e r 
p r o d u c t s found were l i - i o d o - m - n i t r o a n a l i n e , i ; , 6 - d i i o d o - m » - n i t r o a n a l i n e , 
2 , 6 - d i i o d o - m - n i t r o a n i l i n e , and u n i d e n t i f i e d w h i t e n e e d l e s w h i c h m e l t e d 
a t 1 9 7 . 5 * - 1 9 8 * 5 " C . No 2 , l ± - d i i o d o - m - n i t r o a n i l i n e was f o u n d c 
A n o t h e r i o d i n a t i o n was t r i e d w i t h a 3 : 1 m o l a r r a t i o of i o d i n e 
m o n o c h l o r i d e t o m - n i t r o a n i l i n e * The p r o d u c t t h i s t ime c o n s i s t e d p r i n c i ­
p a l l y of 1±,6- and 2 , 6 - d i i o d o - m - n i t r o a n i l i n e * O t h e r p r o d u c t s found i n 
s m a l l e r amounts were l ± - i o d o - m - n i t r o a n i l i n e , and t h r e e u n i d e n t i f i e d 
s o l i d s which m e l t e d a t 1 9 7 . 5 ° - 1 9 8 . 5 " C 2 0 7 * - 2 1 0 ° C * , and 2 3 l ° - 2 3 5 c C o 
Chroma tog raphy was e f f e c t i v e l y u s e d f o r t h e s e p a r a t i o n o f t h e 
p roduc t s© A s i l i c i c a c i d - c h l o r o f o r m column was employed and e l u t i o n 
was by c h l o r o f o r m o r a c h l o r o f o r m - m e t h a n o l m i x t u r e . 
Mixed Ul lmann r e a c t i o n s were a t t e m p t e d w i t h 2 , 6 - d i b r o m o - l o l i -
d i n i t r o b e n z e n e and m e t h y l 2 - b r o m o - 3 - n i t r o b e n z o a t e , and w i t h o - d i i o d o -
b e n z e n e and m e t h y l 2 - b r o m o - 3 - n i t r o b e n z o a t e * The l a t t e r r e a c t i o n was 
e f f e c t e d b o t h w i t h o u t a d i l u e n t a n d w i t h d i m e t h y l f o r m a m i d e a s a d i l u e n t * 
R e s u l t s from s e v e r a l o t h e r s i m i l a r l y r u n Ullmann r e a c t i o n s showed t h a t 
when d i m e t h y l f o r m a m i d e was u s e d a s a d i l u e n t t h e y i e l d s were s l i g h t l y 
l o w e r * The e a s e o f c l e a n u p and p u r i t y of p r o d u c t we re e s s e n t i a l l y t h e 
same by b o t h me thods* 
I n g e n e r a l , t h e mixed Ullmann r e a c t i o n s gave u n s a t i s f a c t o r y 
r e s u l t s * The p r o d u c t i n e a c h c a s e was f o u n d t o be a complex m i x t u r e , 
x i i 
t h e s e p a r a t i o n o f wh ich p r o v e d t o be p r o h i b i t i v e l y d i f f i c u l t • 
By t h e s econd g e n e r a l m e t h o d , t h e f i n a l c o u p l i n g o f b u l k i l y 
s u b s t i t u t e d b e n z e n e r i n g s was t o be a c c o m p l i s h e d by t h e d e c o m p o s i t i o n 
of n i t r o s o a c e t y l a r y l a m i n e s i n t h e l i q u i d a r o m a t i c h y d r o c a r b o n t o w h i c h 
t h e y were t o be c o u p l e d . F o r t h i s a p p r o a c h , c e r t a i n a r o m a t i c amines 
and d i a m i n e s were p r e p a r e d , a c e t y l a t e d , n i t r o s a t e d , a n d "decomposed i n 
m e s i t y l e n e 0 M e s i t y l e n e was u s e d a s t h e c o u p l i n g medium b e c a u s e a l l t h e 
h y d r o g e n s on t h e m e s i t y l e n e r i n g a r e e q u i v a l e n t . T h e r e f o r e , t h e c o u p ­
l i n g o f t h e N - n i t r o s o compound a t a n y p o s i t i o n on m e s i t y l e n e would y i e l d 
t h e same p r o d u c t and n o t a m i x t u r e of i s o m e r s * 
The n i t r o s a t i o n s w e r e a c c o m p l i s h e d w i t h n i t r o s y l c h l o r i d e , which 
h a s b e e n r e p o r t e d by s e v e r a l w o r k e r s t o be much more e f f e c t i v e t h a n 
n i t r o u s f u m e s . 
The f o l l o w i n g compounds w e r e n i t r o s a t e d b y n i t r o s y l c h l o r i d e and 
a l l o w e d t o decompose i n m e s i t y l e n e : 2 , 6 - d i a c e t a m i d o t o l u e n e , 3 ~ a c e t a m i d o -
3 " - n i t r o b i m e s i t y l , d i a c e t a m i d o m e s i t y l e n e , 1 , 2 - K l i a c e t a m i d o b e n z e n e , and 
2 1 - n i t r o a c e t a n i l i d e . The y i e l d s w e r e u n i f o r m l y p o o r . No p r o d u c t a t a l l 
was o b t a i n e d f rom t h e r u n w i t h 2 , 6 - d i a c e t a m i d o t o l u e n e . The r u n w i t h 
2 » - n i t r o a c e t a n i l i d e y i e l d e d 2 , U , 6 - t r i m e t h y l - 2 ' - n i t r o b i p h e n y l , t h e e x ­
p e c t e d p r o d u c t . T h i s was t h e o n l y r u n t h a t y i e l d e d a p r o d u c t i n s u f ­
f i c i e n t amount and p u r i t y t o a l l o w an a n a l y s i s a n d c h a r a c t e r i z a t i o n . 
However , i n t h e c o u r s e o f i n v e s t i g a t i n g t h i s a p p r o a c h , a new p r e p ­
a r a t i o n of 2 , 6 - d i a c e t a m i d o t o l u e n e f rom o - n i t r o t o l u e n e was d e v e l o p e d . 
The p r e p a r a t i o n s of 2 , 6 - d i a c e t a m i d o t o l u e n e h e r e t o f o r e r e p o r t e d h a v e b e e n 
l o n g and t e d i o u s . I t was found t h a t t h i s compound c o u l d b e p r e p a r e d b y 
f i r s t n i t r a t i n g o - n i t r o t o l u e n e t o form a m i x t u r e o f 2 , i | - and 2 , 6 - d i n i t r o -
x i i i 
t o l u e n e * The i s o m e r s were n o t s e p a r a t e d b u t c a t a l y t i c a l l y h y d r o g e n -
a t e d t o g e t h e r o v e r Adams p l a t i n u m o x i d e c a t a l y s t , A c e t y l a t i o n o f t h e 
r e s u l t i n g amines b y a c e t i c a n h y d r i d e y i e l d e d a m i x t u r e of 2 , 1 ; - and 2<,6-
d i a c e t a m i d o t o l u e n e . These i s o m e r s were t h e n e a s i l y s e p a r a t e d by a 1 § 1 
a c e t i c a c i d - w a t e r w a s h . The 2 - d i a c e t a m i d o t o l u e n e d i s s o l v e d q u i c k l y 
w h i l e t h e 2 , 6 - d i a c e t a m i d o t o l u e n e d i s s o l v e d o n l y v e r y s l o w l y . 
The a p p r o a c h of t h e t h i r d g e n e r a l method was t h r o u g h t h e D i e l s -
A l d e r r e a c t i o n . 2 5 3 - D i m e s i t y l - l , 3 , = 3 b u t a d i e n e was p r e p a r e d and r e a c t e d 
w i t h m a l e i c a n h y d r i d e . The p r e p a r a t i o n o f 2 ,3 -d imes i ty l<=l<p3~butad iene 
was a c c o m p l i s h e d b y t h e d e h y d r a t i o n o f 2 , 3 - d i m e s i t y l - 2 5 ( 3 = ' b u t a n e d i o l o 
The 2 , 3 - d i m e s i t y l - 2 , 3 - b u t a n e d i o l was i n t u r n p r e p a r e d b y t h e a luminum 
amalgam b i m o l e c u l a r r e d u c t i o n of a c e t o m e s i t y l e n e . The p r o d u c t s which 
were i s o l a t e d f rom t h i s b i m o l e c u l a r r e d u c t i o n were t h e meso and d l forms 
of 2 , 3 ~ d i m e s i t y l - 2 , 3 ' = , b u t a n e d i o l , t h e c i s and t r a n s fo rms of 2 5 3 = d i m e s i t y l » 
2 , 3 ~ e p o x y b u t a n e , and m e t h y l m e s i t y l c a r b i n o l . These compounds were e f f i ­
c i e n t l y s e p a r a t e d by t h e u s e o f a s i l i c i c a c i d - c h l o r o f o r m c h r o m a t o g r a p h ­
i c co lumn. 
The d e h y d r a t i o n of 2 , 3 - d i m e s i t y l - 2 5 3 - b u t a n e d i o l y i e l d e d a s m a l l 
amount of 3 , 3 ~ d i m e s i t y l b u t a n o n e ~ 2 a s w e l l a s t h e 2 , 3 - d i m e s i t y l ~ l 5 , 3 = ' 
b u t a d i e n e . T h i s k e t o n e was one of t h e two p o s s i b l e p r o d u c t s o f t h e 
p i n a c o l r e a r r a n g e m e n t of 2 5 3 ° ° d i m e s i t y l - 2 , 3 - b u t a n e d i o l 0 2 ^ 3 - D i m e s i t y l -
1 ^ 3 - b u t a d i e n e was a l s o p r e p a r e d i n s m a l l amounts by r e f l u x i n g 2 5 3 ~ 
d i m e s i t y l - 2 , 3 - e p o x y b u t a n e w i t h g l a c i a l a c e t i c a c i d . 
A t t e m p t s t o r e s o l v e t h e g l y c o l s and t o i n t e r c o n v e r t t h e o x i d e s 
and g l y c o l s t h r o u g h r i n g o p e n i n g and c l o s i n g we re u n s u c c e s s f u l . 
One a t t e m p t was made t o add 2 , 3 - d i m e s i t y l - 1 , 3 - b u t a d i e n e t o m a l e i c 
x i v 
a n h y d r i d e . On ly s t a r t i n g m a t e r i a l was r e c o v e r e d wh ich i n d i c a t e d t h a t 
more s t r i n g e n t c o n d i t i o n s must b e u s e d . 
The s t e r i c h i n d r a n c e e n c o u n t e r e d i n a l l of t h e t h r e e g e n e r a l 
me thods i n v e s t i g a t e d i n t h i s r e s e a r c h made t h e p r e p a r a t i o n o f t h e 
d e s i r e d o - and m - t e r p h e n y l s e x t r e m e l y d i f f i c u l t . I n s p i t e of t h e d i f f i ­
c u l t i e s e n c o u n t e r e d , more i n f o r m a t i o n c o n c e r n i n g t h e scope and u t i l i t y 
o f t h e s e m e t h o d s was o b t a i n e d . S e v e r a l u n e x p e c t e d i n t e r m e d i a t e were 
c h a r a c t e r i z e d and p r o c e d u r e s f o r p r e p a r i n g c e r t a i n i n t e r m e d i a t e s were 




The p u r p o s e o f t h i s r e s e a r c h was t o e x p l o r e s e v e r a l s y n t h e s i s 
r o u t e s which c o u l d l e a d t o c e r t a i n o p t i c a l l y a c t i v e o - and m - t e r p h e n y l s 0 
Such t e r p h e n y l s p o s s e s s u n s y m m e t r i c a l l y s u b s t i t u t e d t e r m i n a l p h e n y l 
r i n g s . The r o t a t i o n of t h e s e r i n g s a r o u n d t h e bond c o n n e c t i n g them t o 
t h e c e n t r a l r i n g i s r e s t r i c t e d due t o s u b s t i t u e n t s i n t h e i r o r t h o 
p o s i t i o n s ( l ) „ R e p r e s e n t a t i v e t y p e s of t h e s e t e r p h e n y l s a r e i l l u s t r a t e d 
i n F i g u r e 1 , 
F i g u r e 1 0 O p t i c a l l y A c t i v e Types o f o - and m - T e r p h e n y l s . 
T h e r e a r e two s y s t e m s u s e d f o r n u m b e r i n g t h e p o s i t i o n s on t e r -
( l ) Ro L 0 S h r i n e r , R. Adams, and C, ' S . M a r v e l , O r g a n i c Chemis-
t r y - A n Advanced T r e a t i s e , V o l . I , e d i t e d b y H. Gi lman, J o h n W i l e y & 
S o n s , I n c . , New Y o r k , N 0 Y „ , 19h3, p . 21iu 
2 
p h e n y l s * A l l e n and P i n g e r t ( 2 ) , i n t h e i r s t u d y o f t h e s u b s t i t u t i o n 
r e a c t i o n s of o - t e r p h e n y l s , u s e d unp r imed numbers f o r t h e c e n t r a l r i n g 
and p r i m e d and d o u b l e p r imed numbers f o r t h e t e r m i n a l r i n g s * The s y s ­
tem a d o p t e d i n t h e p u b l i c a t i o n s of t h e Amer ican Chemica l S o c i e t y , how­
e v e r , u s e s unpr imed numbers f o r one t e r m i n a l r i n g , p r i m e d numbers f o r t h e 
c e n t r a l r i n g , a n d d o u b l e p r i m e d numbers f o r t h e r e m a i n i n g t e r m i n a l r i n g * 
T h i s s y s t e m i s u s e d t h r o u g h o u t t h i s t h e s i s * 
Whi l e o p t i c a l a c t i v i t y due t o r e s t r i c t e d r o t a t i o n h a s been 
e x t e n s i v e l y i n v e s t i g a t e d i n t h e b i p h e n y l s e r i e s , w i t h some e x t e n s i o n t o 
p - t e r p h e n y l ( 3 ) 5 v e r y l i t t l e s i m i l a r work seems t o have b e e n c a r r i e d o u t 
on o~ o r m - t e r p h e n y l * Adams and Yuan (10 have m e n t i o n e d p o s s i b l e t y p e s 
o f o p t i c a l l y a c t i v e o~ and m - t e r p h e n y l s and t h e s t e r e o i s o m e r i c p o s s i b i l ­
i t i e s o f e a c h , b u t no a t t e m p t e d s y n t h e s e s of any of t h e s e compounds have 
b e e n r e p o r t e d * 
I n t h e p r e s e n t w o r k , t h r e e g e n e r a l me thods t h a t seemed p r o m i s i n g 
f o r t h e p r e p a r a t i o n of t e r p h e n y l s were e x p l o r e d * The f i r s t g e n e r a l m e t h ­
od made u s e o f t h e Ul lmann r e a c t i o n a s a means of c o u p l i n g t h e b u l k y 
a r o m a t i c r i n g s * The Ullmann r e a c t i o n was t h e mos t s a t i s f a c t o r y method 
t h a t Adams ( 3 ) found f o r c o u p l i n g h i g h l y s u b s t i t u t e d a r o m a t i c r i n g s i n 
h i s p r e p a r a t i o n s of t h e b i p h e n y l s e r i e s * 
(2 ) C* F* H* A l l e n and F* P* P i n g e r t , J . Am* Chem* S o c * 5 61;, 
1365 (191*2) * ~ ' 
( 3 ) Ro Adams and H* M* T e e t e r , J . Am* Chem* S o c * , 6 2 , 2188 (191*0) 
and p r e v i o u s p a p e r s o f t h i s s e r i e s * 
(10 R* Adams and H* C* Yuan , Chem* Revs *, 1 2 , 261 ( 1 9 3 3 ) • 
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S h u t t l e w o r t h , R a p s o n , and S t e w a r t ( 5 ) have r e p o r t e d t h e p r e p a r a -
t i o n o f o - t e r p h e n y l = 2 , 2 l ! - d i c a r b o x y l i c a c i d . I t was o b t a i n e d i n l l o 0 p e r 
c e n t y i e l d b y t h e Ul lmann c o u p l i n g o f e t h y l 2 * - i o d o b i p h e n y l - 2 - c a r b o x y l a t e 
and e t h y l o - i o d o b e n z o a t e , f o l l o w e d by h y d r o l y s i s . T h i s compound seems 
t o h a v e more h i n d r a n c e t o f r e e r o t a t i o n t h a n a n y o t h e r o - t e r p h e n y l r e ­
c o r d e d i n t h e l i t e r a t u r e . 
The Ul lmann c o u p l i n g o f 2 , 6 - d i b r o m o - l | - n i t r o i o d o b e n z e n e gave most 
s u r p r i s i n g a n d u n u s u a l p r o d u c t s (6 ) 0 B e s i d e s t h e " n o r m a l " s y m m e t r i c a l 
p r o d u c t , an u n s y m m e t r i c a l b i p h e n y l , 2 . 3 * , 6 - t r i b r o m o - 2 1 ' - i o d o - l ; , ^ - d i n i t r o -
b i p h e n y l , and a m - t e r p h e n y l , 2 , 2 l , , 6 , 6 l l - t e t r a b r o m o - 2 l - i o d o » l ± J ) l ± , , , 5 > B - t r i -
n i t r o - m - t e r p h e n y l . w e r e o b t a i n e d . The l a t t e r two compounds were o b t a i n e d 
i n 20«0 and U©0 p e r c e n t r e s p e c t i v e l y 0 The u n e x p e c t e d m - t e r p h e n y l a p ­
p e a r s t o have b e e n formed from t h e c o u p l i n g o f t h e u n s y m m e t r i c a l b i ­
p h e n y l w i t h t h e s t a r t i n g m a t e r i a l . The r e s t r i c t i o n o f r o t a t i o n i n 2 , 2 " , -
6 ,6"- te t rabromo-2 , «*iodo- l± , l±%5>* - t r i n i t r o - m - t e r p h e n y l i s g r e a t e r t h a n i n 
a n y o t h e r m - t e r p h e n y l r e p o r t e d i n t h e l i t e r a t u r e . 
B r I B r 
F i g u r e 2 . The U n s y m m e t r i c a l B i p h e n y l and m - T e r p h e n y l O b t a i n e d from t h e 
Ullmann C o u p l i n g of 2 , 6 - D i b r o m o - U - n i t r o i o d o b e n z e n e , 
( 5 ) Ro G. S h u t t l e w o r t h , W, S , Rapson , and Eo T . S t e w a r t , J . Chem. 
S o c , 19kk, 71c 
( 6 ) Ro Bo C a r l i n and E 0 A . Swakon, J . Am. Chem. S o c 0 , 7 7 9 966 
(1955) o " " ~ " ~ ~~ ~~ 
h 
Komnium and K e n d a l l ( ? ) have i n v e s t i g a t e d t h e u s e o f d i m e t h y l ­
formamide a s a d i l u e n t f o r t h e Ul lmann r e a c t i o n 0 The u n u s u a l s o l v e n t 
power and w a t e r s o l u b i l i t y of t h i s r e a g e n t were a t t r a c t i v e enough p r o p e r ­
t i e s t o i n v i t e i t s u s e i n t h i s w o r k , somet imes c o m p e t i t i v e l y w i t h a n 
Ullmann r e a c t i o n u s i n g no s o l v e n t . 
O c c a s i o n a l l y t h e Ullmann r e a c t i o n f a i l s t o g i v e s a t i s f a c t o r y r e ­
s u l t s . So i t was w i t h t h e a t t e m p t e d c o u p l i n g o f i o d o m e s i t y l e n e by Moyer 
and Adams ( 8 ) . I o d o m e s i t y l e n e , w i t h b u l k y e l e c t r o n - d o n a t i n g m e t h y l 
g roups i n b o t h p o s i t i o n s o r t h o t o t h e h a l i d e , was t r e a t e d w i t h c o p p e r 
p o w d e r . The y i e l d of b i m e s i t y l was o n l y a few p e r c e n t . B i m e s i t y l was 
f i n a l l y o b t a i n e d i n 22 p e r c e n t y i e l d by t r e a t i n g m e s i t y l m a g n e s i u m b r o ­
mide w i t h c u p r i c c h l o r i d e . 
When N - n i t r o s o a c e t y l a r y l a m i n e s a r e a l l o w e d to decompose i n a 
l i q u i d a r o m a t i c h y d r o c a r b o n , c o u p l i n g of t h e a r o m a t i c m o l e c u l e s may t a k e 
p l a c e ( 9 ) « T h i s a p p r o a c h t o t h e p r e p a r a t i o n o f t e r p h e n y l s was t h e s econd 
g e n e r a l method e x p l o r e d . Whi le t h i s method h a s b e e n w i d e l y u s e d t o p r e ­
p a r e s u b s t i t u t e d b i p h e n y l s , i t h a s been u s e d f o r t h e p r e p a r a t i o n of o n l y 
a few t e r p h e n y l s . 
F r a n c e , H e i l b r o n , and Hey (10) decomposed N - n i t r o s o = 3 ° a c e t y l -
a m i n o b i p h e n y l i n b e n z e n e t o o b t a i n m - t e r p h e n y l i n 63 p e r c e n t y i e l d . 
( 7 ) N . Kornblum and D . L . K e n d a l l ^ J . Am.' Chem. S o c . 9 7k$ 5782 
( 1 9 5 2 ) . - _ _ _ . — 
(8 ) W. Wo Moyer and R. Adams, J „ Am. Chem. Soc.c, j> l , 630 ( 1 9 2 9 ) . 
( 9 ) W. E . Bachmann and R 0 A» Hoffman, O r g a n i c R e a c t i o n s 9 V o l . I I , 
J o h n W i l e y a n d S o n s , I n c . , New York^ N . Y . , 19h9s p» 22lu 
(10 ) H . F r a n c e , I , M, H e i l b r o n , and D . H» Hey, J . Chem. S o c . , 
1 9 3 9 , 1 2 8 8 . ~ , — " ~ 
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These w o r k e r s ( l l ) l a t e r a l l o w e d t h e N ~ a c e t y l ° N ~ n i t r o s o d e r i v a t i v e of 
m~phenylened iamine t o decompose i n b e n z e n e , whereby t h e y o b t a i n e d m~ 
t e r p h e n y l i n 23 p e r c e n t y i e l d . 
The u s e o f n i t r o s y l c h l o r i d e a s t h e n i t r o s a t i n g a g e n t i n t h i s r e ­
a c t i o n h a s b e e n r e p o r t e d a s e f f e c t i n g t h e n i t r o s a t i o n o f c e r t a i n h i n d e r e d 
a c e t a m i d o g r o u p s t h a t p r e v i o u s l y had r e s i s t e d n i t r o s a t i o n b y t h e o l d e r 
n i t r o u s fumes method ( l l ) o I n a l l c a s e s r e p o r t e d ^ t h e u s e o f n i t r o s y l 
c h l o r i d e improved t h e p u r i t y and y i e l d of t h e p r o d u c t . 
R e c e n t l y t h i s r e a c t i o n h a s been a p p l i e d to t h e p r e p a r a t i o n o f o -
t e r p h e n y l s . Case (12 ) r e p o r t e d t h e d e c o m p o s i t i o n o f t h e N - a c e t y l - N = 
n i t r o s o d e r i v a t i v e o f 2 - a m i n o ~ 5 ~ n i t r o b i p h e n y l i n b e n z e n e t o y i e l d 5° -
n i t r o = > o - t e r p h e n y l i n 9 p e r c e n t y i e l d , , 
F i g u r e 3 . The P r e p a r a t i o n of 51 1 ~ N i t r o = o - t e r p h e n y l . 
D i e l s - A l d e r r e a c t i o n s a p p e a r t o be p r o m i s i n g methods f o r t h e 
p r e p a r a t i o n of t e r p h e n y l s . T h i s was t h e t h i r d g e n e r a l method e x p l o r e d 
i n t h e p r e s e n t r e s e a r c h . 
(11 ) H . F r a n c e , I . M. H e i l b r o n , and D . H . Hey 5 J . Chem. S o c , 
191+0, 369o ~ ~ ~ ~ 
(12 ) F . H . C a s e 5 J . O r j . Chem., 2 1 , 1*77 (1956) * 
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When c y c l o p e n t a d i e n o n e i s added t o an a c e t y l e n e , a c a r b o n y l -
b r i d g e d r i n g i s formed,, The a d d u c t l o s e s c a r b o n monoxide on h e a t i n g 
and forms an a r o m a t i c r i n g * R e p r e s e n t a t i v e o f t h i s t y p e r e a c t i o n a r e 
t h e f o l l o w i n g r e p o r t e d b y A l l e n and VanAllan (13) ( i l l ) c The a d d i t i o n 
of 2 , 5 - d i m e t h y l - 3 o l * - d i p h e n y l c y c l o p e n t a d i e n o n e t o a c e t y l e n e gave a 5 l p e r 
c e n t y i e l d of 3 % 6 e - d i m e t h y l - o - t e r p h e n y l * The same d i e n e a d d e d t o d i ­
m e t h y l a c e t y l e n e d i c a r b o x y l a t e gave a 90 p e r c e n t y i e l d o f d i m e t h y l 3 , i > 6 5 -
d i m e t h y l - o - t e r p h e n y l - l ; 8 , 5 J - d i c a r b o x y l a t e « , 
The a d d i t i o n o f a d i a r y l b u t a d i e n e t o an a c t i v a t e d o l e f i n , f o l l o w e d 
by d e h y d r o g e n a t i o n of t h e r e s u l t a n t d i a r y l c y c l o h e x e n e , i s a c o n v e n i e n t 
method of s y n t h e s i z i n g a l a r g e number o f s u b s t i t u t e d t e r p h e n y l s 0 m-Te r -
p h e n y l d e r i v a t i v e s may be p r e p a r e d from l ^ ^ d i a r y l b u t a d i e n e s and o = t e r -
p h e n y l d e r i v a t i v e s may b e p r e p a r e d from 1 , 2 - and 2 , 3 ~ d i a r y l b u t a d i e n e s 0 
T h u s , t h e a d d i t i o n of 1 , 2 - d i p h e n y l b u t a d i e n e t o m a l e i c a n h y d r i d e f o l l o w e d 
by h y d r o l y s i s a n d d e h y d r o g e n a t i o n w i t h s u l f u r y i e l d e d ^ o - t e r p h e n y l - 3 ' »k*° 
d i c a r b o x y l i c a c i d ( 1 5 ) e S i m i l a r l y , t h e a d d i t i o n o f 2 5 3 ~ d i p h e n y l b u t a d i e n e 
t o m a l e i c a n h y d r i d e , l i k e w i s e f o l l o w e d by h y d r o l y s i s and d e h y d r o g e n a t i o n 
w i t h s u l f u r y i e l d e d o ~ t e r p h e n y l 4 * » s 5 » - d i c a r b o x y l i c a c i d (16 ) • 
T h e r e a r e s e v e r a l o t h e r w e l l - r e g a r d e d methods t h a t have b e e n u s e d 
f o r p r e p a r i n g t e r p h e n y l s t h a t w e r e n o t e x p l o r e d d u r i n g t h i s r e s e a r c h P 
(13) Co Fo Ho A l l e n and J» V a n A l l a n , J 0 Ame Chem0 S o c * , 61*, 1260 
(191*2) o ~ ~ ~ ~ ™ — ~ ~ 
( l l*) C„ Fo Ho A l l e n and J e V a n A l l a n , J 0 Org* Chem«, 1 0 , 333 (191*5)• 
(15 ) K 0 A l d e r , J» Hayden , K c He imbach , Ko N e u f a n g , Go H a n s e n , and 
Wo G e r h a r d , Anno, 5 8 6 , 110 (1951*) • 
( 16 ) Ko A l d e r a n d J 0 Hayden , A n n . , 5 7 0 , 201 (1950) • 
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S y n t h e s i s of t e r p h e n y l s b y t h e M i c h a e l r e a c t i o n i n i t i a l l y i n v o l v e s t h e 
a d d i t i o n of (3 - k e t o e s t e r s t o c h a l c o n e s o The r e s u l t i n g carbethoxycyclo<= 
hexenone i s f i r s t t r e a t e d w i t h a G r i g n a r d r e a g e n t , t h e n d e h y d r o g e n a t e d 
t o g i v e t h e t e r p h e n y l . F o r e x a m p l e , 2 f l , 5 " ° t r ime thy l=m<=te rpheny l h a s 
b e e n p r e p a r e d i n 15 p e r c e n t y i e l d b y a d d i t i o n o f e t h y l ^ - o x o p e n t a n o a t e 
t o d y p n o n e , f o l l o w e d b y t r e a t m e n t w i t h methy lmagnes ium i o d i d e and d e -
hydro g e n a t i o n ( 1 7 ) o 
O(CH3)C0 + CH3CH2C0CH2C00C2H5 
CH3 
1„ CHjMgl 
2 . Pd-C 
CH* 
F i g u r e ko The P r e p a r a t i o n of 2° 0iV i>5c ~ T r i m e t h y l - m - t e r p h e n y l o 
By a n o t h e r method t h a t h a s b e e n u s e d s u c c e s s f u l l y f o r t e r p h e n y l 
p r e p a r a t i o n s 9 q u i n o n o i d and h y d r o q u i n o n o i d t e r p h e n y l s a r e f i r s t o b t a i n e d , 
T y p i c a l l y , a b e n z o q u i n o n e o r b e n z o q u i n o n e d e r i v a t i v e i s t r e a t e d w i t h a 
d i a z o n i u m s a l t o r an N - n i t r o s o a c e t a n i l i d e 0 T h u s , B o r s c h e ( 1 8 ) p r e p a r e d 
2 , 6 - d i p h e n y l b e n z o q u i n o n e monooxime from b e n z o q u i n o n e monooxime and 
be r i zened iazon ium c h l o r i d e , , B o r s c h e c a r r i e d t h e s y n t h e s i s no f u r t h e r 
(17 ) Fo L a n g e r a n d F 0 W e s s e l y , M o n a t s h , , 8 6 5 887 (1955)o 
(18 ) Wo B o r s c h e ^ Ann0<, 3 1 2 5 211 (1900) tf 
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t h a n t h i s , b u t h y d r o l y s i s and r e d u c t i o n c o u l d r e s u l t i n t h e t e r p h e n y l , 
A c o n d e n s a t i o n m e t h o d , wh ich m i g h t be r e w a r d i n g i f more f u l l y 
e x p l o i t e d , a f f o r d e d 2 f - h y d r o x y - 5 1 - n i t r o - m - t e r p h e n y l i n 95 p e r c e n t 
y i e l d . T h i s compound was s y n t h e s i z e d by H i l l ( 1 9 ) who c o n d e n s e d d i b e n z y l 
k e t o n e w i t h n i t r o m a l o n d i a l d e h y d e • 
F i g u r e 5© The P r e p a r a t i o n o f 2 ! - H y d r o x y - 5 1 - n i t r o - m - t e r p h e n y l „ 
T h e s e m e t h o d s , and o t h e r s l e s s f a m i l i a r and l e s s i n v e s t i g a t e d , 
have b e e n u s e d s u c c e s s f u l l y t o p r e p a r e a wide v a r i e t y of s u b s t i t u t e d o -
and m - t e r p h e n y l s o I t s h o u l d b e n o t i c e d , h o w e v e r , t h a t t h e s u b s t i t u t i o n s 
a r e commonly on t h e c e n t r a l b e n z e n e r i n g a n d v e r y r a r e l y on t h e t e r m i n a l 
p h e n y l r i n g s * Even more r a r e l y a r e t h e s u b s t i t u t i o n s i n t h e 2 o r 6 p o s i ­
t i o n s o f t h e t e r m i n a l r i n g s . I t w a s , t h e r e f o r e , t h e o b j e c t of t h i s r e ­
s e a r c h t o e x p l o r e t h e p o s s i b i l i t i e s o f s e v e r a l d i f f e r e n t me thods f o r t h e 
p r e p a r a t i o n s of t h e s e l a t t e r t y p e s o f t e r p h e n y l s . 
(19 ) H . B , H i l l , B e r , , 3 3 , 12U1 ( 1 9 0 0 ) , 
CHAPTER I I 
EXPERIMENTAL DISCUSSION 
A t t e m p t e d S y n t h e s e s of o r t h o - and m e t a - T e r p h e n y l s P o s s e s s i n g R e s t r i c t e d 
R o t a t i o n By R o u t e s Which U t i l i z e The Ul lmann R e a c t i o n 
The A t t e m p t e d P r e p a r a t i o n of T r i m e t h y l 2 j 9 2 u - D i n i t r o - o - t e r p h e n y l ° 3 t l 6 g 6 , t -
t r i c a r b o x y l a t e 0 —The s e q u e n c e of r e a c t i o n s c o n n e c t e d w i t h t h i s p r e p a r a ­
t i o n i s shown i n F i g u r e 6«> The d o t t e d l i n e s i n d i c a t e t h e d e s i r e d r o u t e 0 
The s o l i d l i n e s i n d i c a t e t h e a c t u a l s t e p s 0 
I n t h e t h i r d s t e p of t h i s s e q u e n c e , t h e e s t e r i f i c a t i o n of 2 -
b r o m o - 3 - n i t r o b e n z o i c a c i d was e a s i l y a c c o m p l i s h e d i n 96 p e r c e n t y i e l d 
b y r e f l u x i n g t h e a c i d i n m e t h a n o l s a t u r a t e d w i t h h y d r o g e n c h l o r i d e « I t 
was a l s o n o t e d t h a t t h i s a c i d c o u l d be e s t e r i f i e d b y t h e oxoca rbon ium 
i o n m e t h o d , i n wh ich t h e a c i d was d i s s o l v e d i n 100 p e r c e n t s u l f u r i c 
a c i d and t h i s s o l u t i o n s l o w l y p o u r e d , w i t h s t i r r i n g , i n t o a n e x c e s of 
co ld j , d r y m e t h a n o l 0 A f t e r s t a n d i n g f o r a d a y 5 t h e m e t h a n o l i c s o l u t i o n 
was p o u r e d i n t o an e x c e s s of w a t e r 0 The e s t e r was removed by f i l t r a ­
t i o n , washed w i t h sodium c a r b o n a t e s o l u t i o n , , t h e n w i t h w a t e r and d r i e d 
a t 110*0 o Whi l e i t s p u r i t y was comparab le t o t h e e s t e r p r e p a r e d b y 
t h e F i s c h e r method a b o v e , t h e y i e l d was from 30 t o 1*0 p e r c e n t l o w e r „ 
The Ul lmann c o u p l i n g of t h e n e x t s t e p was p e r f o r m e d b o t h w i t h o u t 
t h e u s e o f a s o l v e n t and w i t h t h e u se of d i m e t h y l f o r m a m i d e a s a s o l v e n t » 
A 72 p e r c e n t a v e r a g e y i e l d from t h r e e a t t e m p t s was r e a l i z e d from t h e 
r e a c t i o n r u n w i t h o u t a s o l v e n t compared w i t h a 56 p e r c e n t y i e l d f rom 
one r u n u s i n g t h e d i m e t h y l f o r m a m i d e 0 I t was o b s e r v e d t h a t t h e a c t i v a t i o n 
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F i g u r e 6 . A t t e m p t e d S y n t h e s i s of T r i m e t h y l 2 , 2 " - D i n i t r o ~ o - t e r p h e n y l -
3 ' , 6 . 6 n - t r i c a r b o x y l a t e c 
1 1 
of t h e c o p p e r powder had t o be p e r f o r m e d c a r e f u l l y o r l a r g e amounts of 
a n o r a n g e o i l would b e fo rmed i n t h e r e a c t i o n m i x t u r e and t h e y i e l d 
would be g r e a t l y l o w e r e d . I n p a r t i c u l a r , t h e f i n a l w a s h i n g o f t h e 
copper powder w i t h a c e t o n e had t o b e c o n t i n u e d u n t i l t h e w a s h i n g s c a u s e d 
no c l o u d i n e s s when p o u r e d i n w a t e r . 
The n e x t s t e p , t h e s e l e c t i v e r e d u c t i o n o f d i m e t h y l 6 5 6 D ~ d i n i t r o -
d i p h e n a t e , was t o y i e l d d i m e t h y l 6 - a m i n o - 6 ' - n i t r o d i p h e n a t e , The r e d u c -
t i o n was a t t e m p t e d w i t h sodium p o l y s u l f i d e e m p l o y i n g t h e method t h a t 
P u r d i e (20) u s e d s u c c e s s f u l l y t o r e d u c e 2^2" ~ d i n i t r o b i p h e n y l t o 2 - a m i n o -
2 5 - n i t r o b i p h e n y l . 
Most r e p o r t e d r e d u c t i o n s o f 2 » n i t r o b i p h e n y l s s u b s t i t u t e d i n t h e 
a d j a c e n t 2X p o s i t i o n w i t h an a c i d o r e s t e r g r o u p have r e s u l t e d i n l a c ­
tam f o r m a t i o n ( 2 1 ) , ( 2 2 ) , T h u s , Kenner and S t u b b i n g s (23) r e d u c e d 6 5 6 5 -
d i n i t r o d i p h e n i c a c i d w i t h s t a n n o u s c h l o r i d e and h y d r o c h l o r i c a c i d and 
o b t a i n e d t h e d i l a c t a m of 6 , 6 B - d i a m i n o d i p h e n i c a c i d . On t h e o t h e r h a n d , 
r e d u c t i o n of t h e e t h y l e s t e r o f 6 , 6 " - d i n i t r o d i p h e n i c a c i d u n d e r s i m i l a r 
c o n d i t i o n s , e x c e p t t h a t t h e t e m p e r a t u r e was h e l d b e l o w h0oCo<, y i e l d e d 
n o t o n l y t h e d i l a c t a m , b u t a b o u t 20 p e r c e n t of a " b a s i c o i l y s u b s t a n c e " 
wh ich s l o w l y s o l i d i f i e d . T h i s s o l i d a n a l y z e d f o r a c a r b e t h o x y a m i n o p h e n -
a n t h r i d o n e . T h i s l e d t h e s e i n v e s t i g a t o r s t o b e l i e v e t h a t of t h e two 
s e t s of a d j a c e n t c a r b e t h o x y and amino g roups ( fo rmed by t h e r e d u c t i o n ) , 
o n l y one c o n d e n s e d t o a l a c t a m , 
(20 ) Do P u r d i e , J , Am, Chem, S o c . s 6 3 , 2276 ( l 9 l | l ) o 
( 21 ) R, S , T h e o b a l d and K, S c h o f i e l d , Chem. R e v s . , U6 5 171 ( 1 9 5 0 ) . 
(22) L . O y s t e r and H. A d k i n s , J . Am, Chem, S o c , , U3, 208 ( 1 9 2 1 ) , 




F i g u r e 7» Kenner and S t u b b i n g s R e d u c t i o n o f D i e t h y l 
6 , 6 ' - D i n i t r o d i p h e n a t e . 
I t i s a l s o known t h a t l a c t a m f o r m a t i o n w i l l o c c u r i n s t r o n g l y 
b a s i c m e d i a . Grabe and Wander (21;) fo rmed p h e n a n t h r i d o n e w h i l e t r y i n g 
t o o b t a i n 2 ' - a m i n o - 2 - b i p h e n y l c a r b o x y l i c a c i d by a Hofmann r e a c t i o n on 
2 ' - a m i d o - 2 - b i p h e n y l c a r b o x y l i c a c i d * 
I n t h e p r e s e n t w o r k , i t was hoped u n d e r t h e m i l d c o n d i t i o n s of a 
sodium p o l y s u l f i d e r e d u c t i o n t h a t d i m e t h y l 6 - a m i n o - 6 ' - n i t r o d i p h e n a t e 
m i g h t be o b t a i n e d * S e v e r a l t r i a l s were u n s u c c e s s f u l b u t f i n a l l y one 
y i e l d e d 0 o l g« of a y e l l o w c r y s t a l l i n e m a t e r i a l , m e l t i n g a t 138 *5>°-
139*5°C*, f rom 3»0 g* o f d i m e t h y l 6 , 6 ' - d i n i t r o d i p h e n a t e . The y e l l o w 
c r y s t a l s a n a l y z e d 7 » l 8 p e r c e n t n i t r o g e n . T h i s i s f a r t o o low f o r d i ­
m e t h y l 6 - a m i n o - 6 ' - n i t r o d i p h e n a t e * I n f a c t , i f two n i t r o g e n a toms a r e 
assumed t o b e on t h e m o l e c u l e , and i f t h e 7 o l 8 p e r c e n t n i t r o g e n c o n t e n t 
i s c o r r e c t , t h e m o l e c u l a r w e i g h t o f t h i s m a t e r i a l would have t o b e a b o u t 
(21;) C* Grabe and C* A* Wander , Ann*, 2 7 6 , 2h$ (1893)o 
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3 9 0 . S i n c e d i m e t h y l 6 , 6 * - d i n i t r o d i p h e n a t e h a s a m o l e c u l a r w e i g h t o f 3 6 0 , 
t h i s i s a m o l e c u l a r w e i g h t g r e a t e r by 3 0 t h a n t h e s t a r t i n g m a t e r i a l » 
T h i s y e l l o w c r y s t a l l i n e p r o d u c t c o u l d n o t be d i a z o t i z e d , which i s f u r t h e r 
e v i d e n c e t h a t r e d u c t i o n t o t h e amine d i d n o t t a k e p l a c e * S i n c e t h e c r y s ­
t a l s had b e e n d r i e d by p l a c i n g them i n an oven a t 1 1 0 ° C . and n o t i n a 
vacuum o v e n , t h e s i m p l e s t a s s u m p t i o n t o a c c o u n t f o r a m o l e c u l a r w e i g h t 
g r e a t e r t h a n t h e s t a r t i n g m a t e r i a l i s t h a t o f s o l v e n t o f c r y s t a l l i z a t i o n . 
T h i s a s s u m p t i o n a l l o w s s e v e r a l p o s s i b i l i t i e s . Two m o l e c u l e s of e t h a n o l 
bound t o e a c h of t h e f o l l o w i n g compounds a n a l y z e s f o r n i t r o g e n a s shown. 
COOCH3 COOCH3 COOGH3 COOCH3 NOa C00CH.3 
N = N NH NH C NH 
ft 
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F i g u r e 8* P o s s i b l e R e d u c t i o n P r o d u c t s of D i m e t h y l 6 , 6 * - D i n i t r o d i p h e n a t e . 
S i n c e 9 ( l 0 ) p h e n a n t h r i d o n e i t s e l f i s known t o be a compound w h i c h 
m e l t s a t 2 9 3 * 0 . , t h e l j - c a r b o m e t h o x y - 5 - n i t r o p h e n a n t h r i d o n e shown s o l v a t e d 
w i t h e t h a n o l i s n o t l i k e l y t o be a m a t e r i a l m e l t i n g a t 1 3 8 . 5 ° - 1 3 9 . 5 ° C . 
C e r t a i n l y more c h e m i c a l e v i d e n c e , o r i n f r a r e d e x a m i n a t i o n , i s n e e d e d t o 
d e t e r m i n e t h e i d e n t i t y of t h e s e y e l l o w c r y s t a l s . Bu t i t c a n be s a i d 
t h a t t h e c y c l i c azo and h y d r a z o compounds s o l v a t e d w i t h e t h a n o l a r e l i k e ­
l y p o s s i b i l i t i e s * 
A s e r i e s of r e d u c t i o n s i n d i f f e r e n t media was t h e n c o n d u c t e d t o 
s e e i f u n d e r o t h e r c o n d i t i o n s d i m e t h y l 6 - a m i n o - 6 ' - n i t r o d i p h e n a t e m i g h t 
(2U) C Grabe and C. A . Wander , A n n . , 2 7 6 , 2h$ ( 1 8 9 3 ) • 
I l l 
be i s o l a t e d o The f i r s t of t h e s e was a method employ ing sodium s u l f i d e 
and sodium b i c a r b o n a t e b y w h i c h Hodgson and Ward (25) were a b l e t o r e ­
duce s e l e c t i v e l y s e v e r a l p o l y n i t r o n a p h t h a l e n e s t h a t p r e v i o u s l y had r e -
s i s t e d r e d u c t i o n . A n e u t r a l medium r e a c t i o n u s i n g z i n c and ammonium 
c h l o r i d e was a l s o t r i e d a s w e l l a s a n o n - a q u e o u s c a t a l y t i c h y d r o g e n a t i o n 
u s i n g Adams p l a t i n u m o x i d e c a t a l y s t o None of t h e s e methods y i e l d e d d i ­
m e t h y l 6 - a m i n o = 6 8 - n i t r o d i p h e n a t e c A l l y i e l d e d , a t l e a s t f o r one product^ , 
a w h i t e amorphous s o l i d h a v i n g c e r t a i n p r o p e r t i e s i n common w i t h t h e d i -
l a c t a m of 6 , 6 D - d i a m i n o d i p h e n i c a c i d a s d e s c r i b e d by Kenner and S t u b b i n g s 0 
T h u s s t h e s o l i d s d i d n o t m e l t b u t b u r n e d upon b e i n g h e a t e d i n a n open 
f l a m e * They were i n s o l u b l e i n t h e u s u a l o r g a n i c s o l v e n t s and c o u l d n o t 
be d i a z o t i z e d o To compare t h e s e s o l i d s w i t h known 6 ^ 6 ° - d i a m i n o d i p h e n i c 
a c i d d i l a c t a m , some d i m e t h y l 6 , 6 " - d i n i t r o d i p h e n a t e was t o t a l l y r e d u c e d 
by t i n and h y d r o c h l o r i c a c i d i n o r d e r t o o b t a i n t h e same p r o d u c t t h a t 
Kenner and S t u b b i n g s h a d i s o l a t e d * A w h i t e amorphous s o l i d was o b t a i n e d 
f rom t h i s r e d u c t i o n a l s o * A c t u a l l y , Kenner and S t u b b i n g s u s e d s t a n n o u s 
c h l o r i d e and h y d r o c h l o r i c a c i d b u t t i n and h y d r o c h l o r i c a c i d was e x p e c t e d 
t o y i e l d t h e same p r o d u c t * S i n c e t h e n o n - m e l t i n g p r o d u c t s f rom t h e s e v ­
e r a l r e d u c t i o n s c o u l d n o t be compared b y m e l t i n g p o i n t s , i n f r a r e d s p e c ­
t r a we re t a k e n of t h e w h i t e s o l i d s o b t a i n e d from t h e z i n c and ammonium 
c h l o r i d e r e d u c t i o n , t h e sodium s u l f i d e and sodium b i c a r b o n a t e r e d u c t i o n , 
and t h e c a t a l y t i c h y d r o g e n a t i o n and compared w i t h t h e s p e c t r u m o f t h e 
p r o d u c t f rom t h e t i n and h y d r o c h l o r i c a c i d r e d u c t i o n of d i m e t h y l 6 , 6 B -
d i n i t r o d i p h e n a t e * 
(25) Ho H* Hodgson and E* R* Ward, J* Chem* S o c * , l?h$9 79ko 
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Whi le t h e s p e c t r a of t h e w h i t e s o l i d s from t h e sod ium s u l f i d e 
and sod ium b i c a r b o n a t e me thod , t h e z i n c and ammonium c h l o r i d e m e t h o d , 
and t h e t i n and h y d r o c h l o r i c a c i d method showed a few s l i g h t d i f f e r e n c e s , 
t h e y w e r e v e r y s i m i l a r „ However , t h e s p e c t r u m o f t h e p r o d u c t f rom t h e 
c a t a l y t i c h y d r o g e n a t i o n was d e c i d e d l y d i f f e r e n t from t h e o t h e r s . Oddly 
enough , e v i d e n c e a r i s i n g from s u b s e q u e n t t e s t s i n d i c a t e d t h i s m a t e r i a l , 
r a t h e r t h a n t h e p r o d u c t from t h e t i n and h y d r o c h l o r i c a c i d r e d u c t i o n , 
t o be t h e d i l a c t a m o f 6 , 6 ' - d i a m i n o d i p h e n i c a c i d . T h u s , i t was p r o v e d t o 
b e a c h e m i c a l l y n e u t r a l compound. B o i l i n g a c e t i c a n h y d r i d e f a i l e d t o 
a c e t y l a t e i t a s e v i d e n c e d b y i d e n t i c a l i n f r a r e d s p e c t r a o f t h e m a t e r i a l s 
b e f o r e and a f t e r t r e a t m e n t by t h e a c e t i c a n h y d r i d e . A c c o r d i n g t o 
T h e o b a l d and S c h o f i e l d ( 2 1 ) , t h e l a c t a m o f 2} - a m i n o - 2 - b i p h e n y l c a r b o x y l i c 
a c i d ( p h e n a n t h r i d o n e ) c a n n o t b e a c e t y l a t e d © I f t h i s i s s o , t h e d i l a c t a m 
of 6 , 6 « - d i a m i n o d i p h e n i c a c i d would n o t l i k e l y be a c e t y l a t e d e i t h e r . A 
s o l u t i o n of t h e c a t a l y t i c h y d r o g e n a t i o n p r o d u c t i n c o n c e n t r a t e d s u l f u r i c 
a c i d f l u o r e s c e d d e e p b l u e u n d e r u l t r a v i o l e t l i g h t , and f rom t h i s s o l u t i o n , 
upon c a r e f u l d i l u t i o n w i t h w a t e r , f i n e y e l l o w n e e d l e s were d e p o s i t e d . 
These n e e d l e s c o u l d be f u r t h e r p u r i f i e d by s u b l i m a t i o n . A l l of t h i s b e -
h a v i o r was d e s c r i b e d b y Kenner a n d S t u b b i n g s a s t h a t o f 6 , 6 ' - d i a m i n o d i -
p h e n i c a c i d d i l a c t a m . F i n a l l y , t h e n i t r o g e n a n a l y s i s o f 1 1 . 7 8 p e r c e n t 
found f o r t h e s u b l i m e d y e l l o w n e e d l e s checked w e l l w i t h t h e 1 1 . 8 6 p e r 
c e n t c a l c u l a t e d f o r 6 , 6 " « d i a m i n o d i p h e n i c a c i d d i l a c t a m . 
On t h e o t h e r h a n d , e v i d e n c e from s u b s e q u e n t t e s t s i n d i c a t e d t h e 
w h i t e s o l i d s f rom t h e z i n c and ammonium c h l o r i d e r e d u c t i o n , t h e t i n and 
h y d r o c h l o r i c a c i d r e d u c t i o n , and t h e sodium s u l f i d e and sodium b i c a r b o n ­
a t e r e d u c t i o n t o be c y c l i c hydroxamic a c i d s . Comple te a n a l y s i s o f t h e 
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z i n c and ammonium c h l o r i d e r e d u c t i o n p r o d u c t checked v e r y c l o s e t o t h a t 
c a l c u l a t e d f o r t h e c y c l i c hyd roxamic s t r u c t u r e . T h i s a n a l y s i s was a s ­
sumed a p p l i c a b l e t o t h e w h i t e s o l i d s f rom t h e t i n and h y d r o c h l o r i c a c i d 
r e d u c t i o n and t h e sod ium s u l f i d e a n d sod ium b i c a r b o n a t e r e d u c t i o n s i n c e 
by i d e n t i c a l c h e m i c a l b e h a v i o r and c l o s e a g r e e m e n t o f t h e i r i n f r a r e d 
s p e c t r a t h e y were j u d g e d t o be i d e n t i c a l compounds . B o i l i n g a c e t i c 
a n h y d r i d e r e a c t e d w i t h e a c h o f t h e s e t h r e e p r o d u c t s t o g i v e w h i t e s o l i d s 
which p o s s e s s e d i d e n t i c a l i n f r a r e d s p e c t r a c o n s i s t e n t w i t h an a c e t y l a t e d 
p r o d u c t . Comple te a n a l y s i s o f one of t h e s e compounds ( t h e a c e t y l a t e d 
p r o d u c t from t h e z i n c and ammonium c h l o r i d e r e d u c t i o n ) checked v e r y 
c l o s e l y w i t h t h e v a l u e s c a l c u l a t e d f o r t h e p r o p o s e d a c e t y l a t e d hydroxamic 
a c i d s t r u c t u r e . F u r t h e r , t h e s e s o l i d s p r o v e d t h e m s e l v e s t o b e a c i d i c 
by d i s s o l v i n g a p p r e c i a b l y i n 10 p e r c e n t sodium h y d r o x i d e s o l u t i o n . 
A c u r i o u s phenomenon o c c u r r e d upon n e u t r a l i z i n g t h e b a s i c s o l u t i o n 
w i t h m i n e r a l a c i d . P a r t of t h e p r e c i p i t a t e d m a t e r i a l was an amorphous 
w h i t e s o l i d wh ich c o u l d be a c e t y l a t e d a n d h e n c e j u d g e d t o be t h e r e g e n ­
e r a t e d hydroxamic a c i d . B u t an a p p r e c i a b l e amount o f t h e p r e c i p i t a t e d 
m a t e r i a l was a d u l l r e d amorphous s o l i d w h i c h c o u l d n o t b e a c e t y l a t e d 
by b o i l i n g a sce t i c a n h y d r i d e . A r e d s o l i d o f t h e same a p p e a r a n c e c o u l d 
be fo rmed a l s o b y t h e a c t i o n of b o i l i n g g l a c i a l a c e t i c a c i d on t h e w h i t e 
c y c l i c hydroxamic a c i d s . Under t h e a c t i o n o f t h i s r e a g e n t t h e w h i t e 
s o l i d was r a p i d l y c o n v e r t e d t o a f l o c c u l e n t d u l l , r e d s o l i d . The i d e n ­
t i t y of t h i s r e d s o l i d was n o t p u r s u e d . 
One more p r o d u c t was i s o l a t e d f rom t h e r e d u c t i o n o f d i m e t h y l 6 , -
6 " - d i n i t r o d i p h e n a t e by t h e z i n c a n d ammonium c h l o r i d e m e t h o d . T h i s p r o ­
d u c t , a y e l l o w c r y s t a l l i n e m a t e r i a l m e l t i n g a t l81|°- l85>°Cc, was o b t a i n e d 
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i n v e r y s m a l l y i e l d * Whi le a n h y d r o x y l a m i n e would n o r m a l l y be e x p e c t e d 
from a z i n c and ammonium c h l o r i d e r e d u c t i o n of a n i t r o g r o u p * t h e y e l ­
low c r y s t a l s r e s i s t e d o x i d a t i o n t o t h e e x p e c t e d n i t r o s o compound* I t 
c o u l d n o t b e a c e t y l a t e d o r d i z a o t i z e d , h e n c e i t was n o t l i k e l y a mono-
o r d i a m i n e . I n i t s i n f r a r e d s p e c t r u m , t h e n i t r o g r o u p a b s o r p t i o n b a n d s 
p r e s e n t i n t h e s p e c t r u m of d i m e t h y l 6 , 6 ' - d i n i t r o d i p h e n a t e had d i s a p p e a r e d , 
b u t t h e o r i g i n a l e s t e r c a r b o n y l a b s o r p t i o n band r e m a i n e d unmoved* T h i s 
e v i d e n c e e x c l u d e s a l a c t a m . A n i t r o g e n a n a l y s i s of t h e y e l l o w c r y s t a l s 
checked w i t h t h e v a l u e c a l c u l a t e d f o r t h e c y c l i c a z o x y compound, 1 , 1 0 -
d i c a r b o m e t h o x y b e n z o ( c ) c i n n o l i n e - 5 - o x i d e . The o b t a i n e d c h e m i c a l and 
i n f r a r e d e v i d e n c e s u p p o r t s t h i s c o n c l u s i o n * 
A t t e m p t s t o r e d u c e d i m e t h y l 6 , 6 ' - d i n i t r o d i p h e n a t e s e l e c t i v e l y , 
c o n s i s t e n t l y gave p r o d u c t s o t h e r t h a n t h e d e s i r e d d i m e t h y l 6 - a m i n o - 6 ' -
n i t r o d i p h e n a t e • C o n s e q u e n t l y , t h i s s y n t h e s i s r o u t e t o t r i m e t h y l 2 , 2 " -
d i n i t r o - o - t e r p h e n y l - 3 ' , 6 , 6 " - t r i c a r b o x y l a t e , wh ich u s e d d i n e t h y l 6 -
a m i n o - 6 ' - n i t r o d i p h e n a t e a s a n i n t e r m e d i a t e , was abandoned* 
A t t e m p t e d P r e p a r a t i o n of D i m e t h y l 2 . 2 ' . 2 " - T e t r a n i t r o - m - t e r p h e n y l -
6 , 6 ' - d i c a r b o x y l a t e * — T h i s s e c o n d a t t e m p t e d t e r p h e n y l p r e p a r a t i o n was t o 
have b e e n a c c o m p l i s h e d b y a mixed Ul lmann r e a c t i o n u s i n g f o u r m o l e s of 
m e t h y l 2 - b r o m o - 3 - n i t r o b e n z o a t e p e r mole o f 2 , 6 - d i b r o m o - l , U - d i n i t r o b e n -
zene* 
The p r o d u c t would b e a m - t e r p h e n y l h a v i n g r e s t r i c t e d r o t a t i o n , 
b u t n o t d i - o r t h o s u b s t i t u t e d on a l l r i n g s * C i s and t r a n s i s o m e r s w e r e 
e x p e c t e d * The c i s t e r p h e n y l would e x i s t a s a meso form and t h e t r a n s 
would e x i s t a s a d l m o d i f i c a t i o n . 
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N 0 2 
F i g u r e 9° A t t e m p t e d R o u t e t o D i m e t h y l 2,2» $2n^ - T e t r a n i t r o - m » ^ e r -
p h e n y l - 6 , 6 1 - d i c a r b o x y l a t e . 
2 . 6 - D i b r o m o - p - n i t r o a n i l i n e was p r e p a r e d e a s i l y i n e x c e l l e n t y i e l d 
and p u r i t y by H o l l e m a n 1 s (26 ) p r o c e d u r e b y t h e b r o m i n a t i o n of p - n i t r o -
a n i l i n e 0 
The o x i d a t i o n o f 2 . 6 ~ d i b r o m o - D - n i t r o a n i l i n e t o 2 , 6 ~ d i b r o m o - l 0 l j -
d i n i t r o b e n z e n e was b a s e d on Emmons (27 ) method o f u s i n g p e r o x y t r i -
f l u o r o a c e t i c a c i d o W h i l e Emmons, f o r mos t o f h i s o x i d a t i o n s , g e n e r a t e d 
p e r o x y t r i f l u o r o a c e t i c a c i d i n s i t u by t h e u s e of t r i f l u o r o a c e t i c a n h y ­
d r i d e and 90 p e r c e n t h y d r o g e n p e r o x i d e , he d i d o x i d i z e s e v e r a l n e g ­
a t i v e l y s u b s t i t u t e d a n i l i n e s i n r e a s o n a b l y good y i e l d s by a m i x t u r e of 
t r i f l u o r o a c e t i c a c i d and 90 p e r c e n t h y d r o g e n p e r o x i d e «> F o l l o w i n g t h e 
l a t t e r p r o c e d u r e , 2 5 6 ~ d i b r o m o ~ j D - n i t r o a n i l i n e was o x i d i z e d t o 2 , 6 - d i -
b r o m o - l 5 i | - d i n i t r o b e n z e n e i n 70 p e r c e n t y i e l d 0 S e v e r a l l a t e r a t t e m p t s 
t o i n c r e a s e t h e y i e l | d b y e l e v a t i n g t h e t e m p e r a t u r e above t h e 6 0 ° - 6 5 o G o 
r a n g e u s e d , and by i n c r e a s i n g t h e amount of h y d r o g e n p e r o x i d e and t r i ­
f l u o r o a c e t i c a c i d , r e s u l t e d o n l y i n i n c r e a s i n g t h e amount o f accompany-
( 2 6 ) A, F , H o l l e m a n , R e c t r a v t c h i i r u , 2 g , 183 (1906) . 
( 27 ) Wc Do Emmons, J . Amc Chem. S o c , 7 6 , 3V?0 (195U)» 
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i n g t a r w i t h no i n c r e a s e i n y i e l d of p r o d u c t . 
A p u r i f i c a t i o n method f o r f a i r l y l a r g e amoun t s of p r o d u c t was 
n o t e x t e n s i v e l y p u r s u e d . Too much gummy t a r was p r o d u c e d f o r d e c o l o r ­
i z i n g c a r b o n and r e c r y s t a l l i z a t i o n f rom e t h a n o l t o b e e f f e c t i v e . The 
t a r c o u l d b e removed b y a c o l d g l a c i a l a c e t i c a c i d wash a l t h o u g h i t d i s ­
s o l v e d an a p p r e c i a b l e amount of 2 . 6 - d i b r o m o - l . l i - d i n i t r o b e n z e n e . F o r 
s m a l l amounts o f m a t e r i a l , c h r o m a t o g r a p h y u s i n g a column o f s i l i c i c a c i d 
s u s p e n d e d i n c h l o r o f o r m was f a i r l y e f f e c t i v e i n y i e l d i n g a c l e a n p r o d u c t . 
From t h e c l e a n e d p r o d u c t t h e u n r e a c t e d amine had t o b e r e m o v e d . S u r ­
p r i s i n g l y e n o u g h , a room t e m p e r a t u r e g l a c i a l a c e t i c a c i d t r i t u r a t i o n o f 
t h e m i x t u r e removed t h e d i n i t r o compound q u i c k l y b u t d i s s o l v e d t h e n i t r o -
amine o n l y v e r y s l o w l y and i n c o m p l e t e l y . I n f a c t , t h e amine c o u l d b e 
r e c r y s t a l l i z e d from g l a c i a l a c e t i c a c i d . 
The b e s t scheme f o r p u r i f i c a t i o n was an i n i t i a l d i s t i l l a t i o n o f 
t h e p r o d u c t u n d e r vacuum, f o l l o w e d b y t h e s e p a r a t i o n of u n r e a c t e d amine 
u s i n g g l a c i a l a c e t i c a c i d . R e c r y s t a l l i z a t i o n o f t h e d i n i t r o compound 
from e t h a n o l gave a r e a s o n a b l y p u r e compound. 
The mixed Ul lmann r e a c t i o n b e t w e e n m e t h y l 2 - b r o m o - 3 - n i t r o b e n z o -
a t e a n d 2 , 6 - d i b r o m o - l , l ; - d i n i t r o b e n z e n e was t h e n a t t e m p t e d . A t t e m p t s 
t o s e p a r a t e t h e r e a c t i o n p r o d u c t s by c h r o m a t o g r a p h y , f r a c t i o n a l vacuum 
s u b l i m a t i o n and f r a c t i o n a l c r y s t a l l i z a t i o n f rom e t h a n o l y i e l d e d o n l y 
d i m e t h y l 6 , 6 ' - d i n i t r o d i p h e n a t e and some u n r e a c t e d m e t h y l 2 - b r o m o - 3 -
n i t r o b e n z o a t e . No f u r t h e r a t t e m p t s a t s e p a r a t i o n were c a r r i e d o u t . 
A t t e m p t e d P r e p a r a t i o n o f D i m e t h y l 2 , 2 " - D i n i t r o - o - t e r p h e n y l - 6 , 6 " - d i c a r -
b o x y l a t e . —The p r e p a r a t i o n o f t h i s o - t e r p h e n y l was a t t e m p t e d b y a 
mixed Ul lmann r e a c t i o n w i t h a b o u t two moles of m e t h y l 2 - b r o m o - 3 ° n i t r o -
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b e n z o a t e p e r mole o f o - d i i o d o b e n z e n e * 
Two s t e r e o i s o m e r s c o u l d b e f o r m e d , a c i s and a t r a n s compound 0 
The c i s compound would be t h e meso form and t h e t r a n s i s o m e r would be 
t h e d l form* 
An Ullmann r e a c t i o n u s i n g no s o l v e n t was r u n a s w e l l a s an 
Ullmann r e a c t i o n u s i n g d i m e t h y l f ormamide a s s o l v e n t * S e p a r a t i o n o f t h e 
r e a c t i o n p r o d u c t s was a t t e m p t e d by s t e a m d i s t i l l a t i o n and f r a c t i o n a l 
c r y s t a l l i z a t i o n from e t h a n o l * Sma l l amoun t s o f u n r e a c t e d s t a r t i n g ma­
t e r i a l s p l u s some d i m e t h y l 6 , 6 * - d i n i t r o d i p h e n a t e we re i s o l a t e d f rom t h e 
gummy p r o d u c t s o b t a i n e d f rom b o t h Ullmann r e a c t i o n s * None o f t h e d e ­
s i r e d t e r p h e n y l , howeve r , was i s o l a t e d * 
A t t e m p t e d P r e p a r a t i o n o f 3 1 , 6 , 6 " - T r i m e t h y l - 2 , 2 " - d i n i t r o - o - t e r p h e n y l * — 
The r o u t e f o r t h e p r e p a r a t i o n o f t h i s compound i s o u t l i n e d i n F i g u r e 
10* 
F i g u r e 10* A t t e m p t e d R o u t e t o 3 ' , 6 , 6 n - T r i m e t h y l - 2 , 2 n - d i n i t r o - o - t e r p h e n y l o 
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F o r t h i s t e r p h e n y l two r a c e m i c m o d i f i c a t i o n s a r e p o s s i b l e , one 
c i s and one t r a n s 0 
The f i r s t n o n - r o u t i n e s t e p i n t h i s s y n t h e s i s was t h e Ul lmann 
c o u p l i n g of 2 - i o d o - 3 - n i t r o t o l u e n e t o form 2 , 2 ' - d i m e t h y l - 6 , 6 ' - d i n i t r o -
b i p h e n y l o Here a r e a c t i o n u s i n g no s o l v e n t was r u n c o m p e t i t i v e l y * w i t h 
a r e a c t i o n u s i n g d i m e t h y l f ormamide a s s o l v e n t 0 The p u r i t y of p r o d u c t 
f rom b o t h m e t h o d s , a s j u d g e d b y t h e m e l t i n g p o i n t s and a p p e a r a n c e , was 
t h e same b u t t h e method u s i n g no s o l v e n t gaye a 7 2 . 5 p e r c e n t y i e l d 
w h i l e t h e method employ ing d ime thy l fo rmamide a s d i l u e n t a f f o r d e d a 66„7 
p e r c e n t y i e l d . 
The s e l e c t i v e r e d u c t i o n o f 2 , 2 ' - d i m e t h y l - 6 , 6 ' - d i n i t r o b i p h e n y l 
w i t h sodium p o l y s u l f i d e t o 2 , 2 ' - d i m e t h y l - 6 - a m i n o - 6 ' - n i t r o b i p h e n y l by 
t h e method o f P u r d i e ( 2 0 ) y i e l d e d 52 p e r c e n t of t h e t h e o r e t i c a l , , Sako 
(28) r e p o r t e d t h a t t h e r e d u c t i o n of t h i s compound b y s o d i u m s u l f i d e 
goes i n 73 p e r c e n t y i e l d . However , h i s method was n o t i n v e s t i g a t e d , , 
A t r o u b l e s o m e s t e p i n t h i s s y n t h e t i c r o u t e was t h e d i a z o t i z a t i o n 
of 2 , 2 ' - d i m e t h y l - 6 - a m i n o - 6 5 - n i t r o b i p h e n y l and t h e s u b s e q u e n t t r e a t m e n t 
of t h e d i a z o n i u m s a l t w i t h p o t a s s i u m i o d i d e t o g i v e 2 ,2° -d4 ine th .y l -6 -
i o d o - 6 ' - n i t r o b i p h e n y l . The b e s t y i e l d r e a l i z e d was 2 6 . 2 p e r c e n t . One 
r e a s o n f o r t h e low y i e l d was a s i d e r e a c t i o n o c c u r r i n g from t h e t r e a t ­
ment o f t h e d i a z o n i u m s a l t w i t h p o t a s s i u m i o d i d e i n wh ich 2 , 2 ? - b i -
t o l y l i o d o n i u m i o d i d e was f o r m e d . 
A n g e l e t t i ( 2 9 ) , who h a s i n v e s t i g a t e d t h i s and r e l a t e d r e a c t i o n s , 
s t a t e s t h a t i o d o n i u m i o d i d e fo rmat ion 1 i s a c h a r a c t e r i s t i c r e a c t i o n o f 
( 2 8 ) S h i n - I c h i S a k o , B u l l . Chem. S o c . J a p a n , 9 , 393 (193U)• 
(29 ) A . A n g e l e t t i , G a z z . chjim. i t a l . . 6 l , 832 (1931) 
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2 - d i a z o - 2 ' - s u b s t i t u t e d b i p h e n y l s w i t h p o t a s s i u m i o d i d e , o c c u r r i n g when 
t h e 2 ' - s u b s t i t u t i n g g roup i s N 2 C 1 , N 0 2 , G I , B r , I o r OCH3 b u t n o t GH30 
A n o t h e r p e r s i s t e n t s i d e r e a c t i o n i n t e r v e n e d b e f o r e t h e p o t a s ­
s ium i o d i d e t r e a t m e n t * D u r i n g the 1 d i a z o t i z a t i o n of t h e n i t r o a m i n e c o n ­
s i d e r a b l e amounts of a brown p r e c i p i t a t e f o r m e d , g e n e r a l l y becoming 
n o t i c e a b l e when t h e d i a z o t i z a t i o n 'was a b o u t h a l f t h r o u g h * T h i s was b e ­
l i e v e d t o be t h e d i a z o a m i n o compound* 
Many d i f f e r e n t s e t s of d i a z o t i z a t i o n c o n d i t i o n s were t r i e d i n 
an a t t e m p t t o e l i m i n a t e o r r e d u c e b o t h o f t h e s e c o s t l y s i d e r e a c t i o n s * 
S u l f u r i c a c i d was s u b s t i t u t e d f o r h y d r o c h l o r i c a c i d a s t h e d i a z o t i z a ­
t i o n a c i d and was t r i e d i n d i f f e r e n t c o n c e n t r a t i o n s a s w e l l a s u s i n g 
i t i n t h e " i n v e r t e d " method* The n i t r o s y l s u l f u r i c a c i d methoql, u s i n g 
p h o s p h o r i c a c i d a s d i l u e n t , a l s o was t r i e d * None of t h e v a r i a t i o n s i n 
c o n d i t i o n s t r i e d d i d much t o i n c r e a s e t h e y i e l d o r t o c u t down on t h e 
h e a v y amounts of t a r wh ich i n v a r i a b l y formed* S e p a r a t i o n of t h e p r o ­
d u c t from t h e t a r was a c h i e v e d b o t h b y vacuum s u b l i m a t i o n and s team d i s ­
t i l l a t i o n * Vacuum s u b l i m a t i o n seemed t o g i v e a c l e a n e r p r o d u c t . 
I n v i ew of t h e low y i e l d s o b t a i n e d i n t h i s l a s t s t e p and t h e 
a n t i c i p a t e d d i f f i c u l t y and t i m e t o be i n v o l v e d i n t h e Ul lmann r e a c t i o n 
p r o d u c t s e p a r a t i o n i n t h e f i n a l s t e p , t h i s s y n t h e s i s r o u t e was s e t a s i d e 
i n f a v o r of a more p r o m i s i n g one* 
The I o d i n a t i o n of m - N i t r o a n i l i n e * — I n o r d e r t o o b t a i n s e v e r a l i n t e r ­
m e d i a t e s u s a b l e ' i n t h e p r e p a r a t i o n of c e r t a i n t e r p h e n y l s , m - n i t r o a n i ­
l i n e was i o d i n a t e d by i o d i n e m o n o c h l o r i d e * A l t h o u g h t h e i n t e n d e d s y n ­
t h e s e s i n w h i c h t h e s e i n t e r m e d i a t e s were t o be u s e d were n e v e r c a r r i e d 
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o u t , t h e p r o d u c t c o m p o s i t i o n from t h i s i o d i n a t i o n r e a c t i o n was i n v e s t i ­
g a t e d f o r t h e c a s e s i n w h i c h two and t h r e e moles of i o d i n e m o n o c h l o r i d e 
were u s e d p e r mole of m - n i t r o a n i l i n e . D u r i n g b o t h of t h e t r i a l s , d e ­
s c r i b e d b e l o w , a heavy amount of t a r was f o r m e d . 
I t would b e e x p e c t e d t h a t t h e u s e of d i f f e r e n t m o l a r p r o p o r t i o n s 
of i o d i n e m o n o c h l o r i d e and m - n i t r o a n i l i n e wou ld a l t e r t h e k i n d and p r o ­
p o r t i o n of p r o d u c t s . T h i s was found t o be t h e c a s e . The u s e of two 
mo le s of i o d i n e m o n o c h l o r i d e p e r mole of m - n i t r o a n i l i n e gave a s t h e 
main p r o d u c t , 6 - i o d o - m - n i t r o a n i l i n e w h i c h s e p a r a t e d from t h e a c e t i c 
a c i d r e a c t i o n m i x t u r e upon c o o l i n g . The m a j o r p r o d u c t o b t a i n e d upon 
d i l u t i o n of t h e f i l t e r e d a c e t i c a c i d was l 4 , 6 ~ d i i o d o = m - n i t r o a n i l i n e e 
S m a l l e r amounts of U - i o d o < = m - n i t r o a n i l i n e and 2 , 6 - d i i o d o - m - n i t r o a n i l i n e 
were a l s o f o u n d p r e s e n t . The s e p a r a t i o n of t h e t h r e e p r o d u c t s o b t a i n e d 
from t h e d i l u t i o n of t h e a c e t i c a c i d was a c h i e v e d s a t i s f a c t o r i l y o n l y 
by c h r o m a t o g r a p h y . A column of s i l i c i c a c i d s u s p e n d e d i n c h l o r o f o r m 
was u s e d . 
Upon mak ing t h e d i l u t e d a c e t i c a c i d b a s i c t h e l a s t of t h e pro<= 
d u c t s was o b t a i n e d , w h i t e f e a t h e r y c r y s t a l s m e l t i n g a t l Q 7 o 5 p - 1 9 8 . 5 * > C « 
A compound w i t h t h i s m e l t i n g p o i n t and a p p e a r a n c e does n o t a p p e a r i n 
t h e l i t e r a t u r e a s an i o d i n a t e d m - n i t r o a n i l i n e . A l s o , an i o d i n e a n a l ­
y s i s of U2.8 p e r c e n t f o r t h e s e c r y s t a l s d o e s n o t check w i t h t h e 1*8.1, 
6 5 o l o r 73<>8 p e r c e n t i o d i n e c a l c u l a t e d f o r a mono- , d i , o r t r i i o d o -
m - n i t r o a n i l i n e r e s p e c t i v e l y 0 An a c e t y l a t e d m o n o i o d o - m - n i t r o a n i l i n e , 
h o w e v e r , c a l c u l a t e s f o r hloh p e r c e n t i o d i n e . C e r t a i n l y , c h e m i c a l and 
i n f r a r e d e v i d e n c e and a c o m p l e t e a n a l y s i s of t h i s m a t e r i a l a r e n e e d e d 
f o r i d e n t i f i c a t i o n , b u t s u c h an a c e t y l a t e d compound a r i s i n g from a r e -
2h 
a c t i o n of e x c e s s h o t g l a c i a l a c e t i c a c i d on an amine i s a d e f i n i t e 
p o s s i b i l i t y * 
T h r e e moles o f i o d i n e m o n o c h l o r i d e was t h e n u s e d p e r mole o f m-
n i t r o a n i l i n e i n an e f f o r t t o r e d u c e t h e amount of m o n o i o d i n a t e d p r o d u c t 
and t o o b t a i n more d i i o d i n a t e d p r o d u c t * The p r o c e d u r e u s e d was b a s e d 
on a method of B r e n a n s ( 3 0 ) * 
Whi l e p r e p a r i n g t h e i o d i n e m o n o c h l o r i d e , t h r o u g h a n e r r o r i n 
w e i g h i n g , 1$ p e r c e n t t o o much c h l o r i n e was added* Whe the r t h i s had 
any e f f e c t on t h e n a t u r e of t h e p r o d u c t s found i s n o t known* 
I n c o n t r a s t t o t h e i o d i n a t i o n u s i n g two m o l e s of i o d i n e m o n o c h l o r ­
i d e i n wh ich 16*5 grams o f 6 - i o d o - m - n i t r o a n : i l i n e p r e c i p i t a t e d when t h e 
r e a c t i o n c o o l e d , when t h r e e moles o f i o d i n e .monochlor ide were u s e d no 
p r e c i p i t a t e a t a l l formed upon c o o l i n g t h e r e a c t i o n * I n d e e d , even 
c h r o m a t o g r a p h y f a i l e d t o i s o l a t e any 6 - i o d o - m - n i t r o a n i l i n e » Upon d i l u t ­
i n g t h e a c e t i c a c i d r e a c t i o n s o l u t i o n , w i t h w a t e r , a s l u d g e c o n t a i n i n g 
f i v e p r o d u c t s s e p a r a t e d * I n s p i t e of t h e h e a v y amount o f t a r , some 
s e p a r a t i o n o f i j . - i o d o - m - n i t r o a n i l d n e a n d 2 s 6 - d i i o d o - m - n i t r o a n i l i n e was 
e f f e c t e d by f r a c t i o n a l c r y s t a l l i z a t i o n from e t h a n o l * However , ch roma­
t o g r a p h y on a s i l i c i c a c i d and c h l o r o f o r m column was b y f a r t h e more 
e f f i c i e n t s e p a r a t i o n method* By t h i s method U ~ i o d o - m - n i t r o a n i l i n e , 
U $ 6 - d i i o d o - m - n i t r o a n i l i n e , 2 5 6 - d i i o d o - m - n i t r o a n i l i n e , y e l l o w c r y s t a l s 
m e l t i n g a t 207°-210°C* and a w h i t e amorphous m a t e r i a l m e l t i n g a t 23J4. 0-
235°C* were i s o l a t e d * 
The m a t e r i a l m e l t i n g a t 207°-210°Co was n e v e r o b t a i n e d i n l a r g e 
enough q u a n t i t y t o p u r i f y i t p r o p e r l y f o r a n a l y s i s * The w h i t e s o l i d 
( 3 0 ) P* B r e n a n s , Comptes r e n d * , 1 3 8 , 1503 ( I 9 0 i | ) * 
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m e l t i n g a t 2 3 h ° - 2 3 5 ° C . a n a l y z e d 63o2 p e r c e n t f o r i o d i n e . T h i s f i g u r e 
n e i t h e r f i t s a m o n o - , d i - , o r t r i i o d o - m - n i t r o a n i L i n e , n o r d o e s i t f i t 
t h e c a l c u l a t e d i o d i n e f o r t h e s e compounds a c e t y l a t e d o r c o n t a i n i n g s o l ­
v e n t of c r y s t a l l i z a t i o n . T h e s e two p r o d u c t s t h e n r e m a i n u n i d e n t i f i e d . 
The d i l u t e a c e t i c a c i d f rom w h i c h t h e s e compounds were f i l t e r e d 
s t i l l c o n t a i n e d one more compound 0 T h i s was a w h i t e f e a t h e r y c r y s t a l ­
l i n e s o l i d m e l t i n g a t 197o5° -198 .5°Co T h i s s o l i d , mixed w i t h t h e w h i t e 
c r y s t a l s m e l t i n g a t 197o50<=198c5°C<> o b t a i n e d from t h e f i r s t t r i a l , d i d 
n o t d e p r e s s t h e m e l t i n g p o i n t and was a l s o t e n t a t i v e l y i d e n t i f i e d a s a n 
a c e t y l a t e d m o n o i o d o - m - n i t r o a n i l i n e . 
A t t e m p t s t o S y n t h e s i z e T e r p h e n y l s by R o u t e s I n c o r p o r a t i n g N i t r o s o a c y l -
a r y l a m i n e s a s I n t e r m e d i a t e s 
I n t r o d u c t i o n . - - T h e s y n t h e s i s a t t e m p t s of t h i s s e c t i o n i n v o l v i n g t h e 
c o u p l i n g r e a c t i o n o f n i t r o s o a c y l a r y l a m i n ' e s w i t h a r o m a t i c h y d r o c a r b o n s 
were b a s e d on t h e methods d e v i s e d b y H e i l b r o n , F r a n c e , Hey , and t h e i r 
c o l l a b o r a t o r s ( 9 ) ( l l ) . M e s i t y l e n e was u s e d a s t h e h y d r o c a r b o n c o u p l i n g 
medium b e c a u s e a l l t h e h y d r o g e n s on t h e m e s i t y l e n e r i n g a r e e q u i v a l e n t * 
T h e r e f o r e , t h e c o u p l i n g of t h e N - n i t r o s o compound a t a n y p o s i t i o n on 
m e s i t y l e n e would y i e l d t h e same p r o d u c t and n o t a m i x t u r e o f i s o m e r s . 
The r e s u l t s o b t a i n e d from t h i s a p p r o a c h were u n i f o r m l y p o o r . The 
y i e l d s were e x t r e m e l y low and t h e p r o d u c t s were v e r y i m p u r e . However , 
more i n f o r m a t i o n c o n c e r n i n g t h e s cope and l i m i t a t i o n s o f t h i s c o u p l i n g 
r e a c t i o n was o b t a i n e d , and t h e s y n t h e s e s o f some d i f f i c u l t t o o b t a i n 
i n t e r m e d i a t e s w e r e i m p r o v e d . 
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A t t e m p t e d P r e p a r a t i o n of 2 , 2 ' , 2 " 3 k s h u 3 6 9 6 " - H e p t a m e t h y l - m ° t e r p h e n y l , — 
The s e v e r a l i n v e s t i g a t e d r o u t e s o f s y n t h e s i s to t h i s compound a r e o u t ­
l i n e d i n F i g u r e 1 1 . 
The deve lopmen t o f s e v e r a l r o u t e s stemmed from a t t e m p t s t o p r e ­
p a r e more e a s i l y 2 , 6 - d i a c e t a m i d o t o l u e n e , t h e k e y i n t e r m e d i a t e f o r t h e 
p r e p a r a t i o n of t h i s t e r p h e n y l . S e v e r a l r o u t e s were u s e d w h i c h i n v o l v e d 
s e l e c t i v e r e d u c t i o n , by ammonium s u l f i d e , of a n i t r o group i n t h e p a r a 
p o s i t i o n o f p o l y n i t r a t e d t o l u e n e m o l e c u l e s . These i n c l u d e d a f i v e s t e p 
r o u t e s t a r t i n g f rom o - n i t r o t o l u e n e and a f o u r s t e p r o u t e s t a r t i n g from 
t r i n i t r o t o l u e n e . T h e s e r o u t e s we re s h o r t e n e d one s t e p by t h e p l a t i n u m 
o x i d e c a t a l y z e d h y d r o g e n a t i o n of 2 , 6 - d i n i t r o t o l u e n e i n t h e p r e s e n c e of 
a c e t i c a n h y d r i d e t o g i v e 2 , 6 - d i a c e t a m i d o t o l u e n e d i r e c t l y . 
However , t h e ammonium s u l f i d e r e d u c t i o n s i n b o t h of t h e s e r o u t e s 
we re u n p l e a s a n t , t e d i o u s , and t i m e - c o n s u m i n g s t e p s . A much more s a t i s ­
f a c t o r y method was d e v i s e d s t a r t i n g w i t h t h e n i t r a t i o n o f o - n i t r o ­
t o l u e n e . R a t h e r t h a n s e p a r a t e t h e 2 , !* - and 2 , 6 - d i n i t r o i s o m e r s t h e y 
w e r e h y d r o g e n a t e d t o g e t h e r and t h e r e s u l t i n g d i a m i n e m i x t u r e was d i -
a c e t y l a t e d . The 2,1*- a n d 2 , 6 - d i a c e t a m i d o t o l u e n e s were t h e n e a s i l y 
s e p a r a t e d b y s u b l i m a t i o n o r , even e a s i e r , b y t r e a t m e n t w i t h 1.81 a c e t i c 
a c i d . The s e p a r a t i o n by s u b l i m a t i o n depended on t h e r e a d i n e s s of 
2 , 6 - d i a c e t a m i d o t o l u e n e t o s u b l i m e a t i t s m e l t i n g p o i n t w h i l e t h e 2 ,1*-
i s o m e r showed no t e n d e n c y t o s u b l i m e a t a l l a t t h e s e c o n d i t i o n s ( 3 1 ) . 
The s e p a r a t i o n by l s l a c e t i c a c i d was p o s s i b l e s i n c e 2 , l * - d i a c e t a m i d o -
t o l u e n e p r o v e d t o be r e a d i l y s o l u b l e i n t h i s r e a g e n t a t room t e m p e r -
(31 ) A. Go G r e e n and T . A . Lawson, J , c'hem. S o c , 5 9 , 1013 ( 1 8 9 1 ) . 
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a t u r e w h i l e 2 , 6 - d i a c e t a m i d o t o l u e n e was o n l y v e r y s l i g h t l y s o . 
An a t t e m p t was made t o a c h i e v e a two s t e p s y n t h e s i s of 2 ,6= 
d i a c e t a m i d o t o l u e n e from c - n i t r o t o l u e n e by a p l a t i n u m o x i d e c a t a l y z e d 
h y d r o g e n a t i o n of t h e m i x t u r e of 2 , U - and 2 , 6 - d i n i t r o t o l u e n e i n t h e 
p r e s e n c e of a c e t i c a n h y d r i d e . U n f o r t u n a t e l y , t h e one a t t e m p t p e r f o r m e d 
f a i l e d , an i n t r a c t a b l e o i l b e i n g f o r m e d . T h i s f a i l u r e was s u r p r i s i n g 
i n v i ew of t h e f a c i l e r e d u c t i o n and a c e t y l a t i o n of 2 , 6 - d i n i t r o t o l u e n e 
by i t s e l f . 
The a t t e m p t t o n i t r o s a t e 2 , 6 - d i a c e t a m i d o t o l u e n e w i t h n i t r o s y l 
c h l o r i d e and c o u p l e t h e n i t r o s o compound w i t h m e s i t y l e n e t o form t h e 
t e r p h e n y l was done i n one s t e p . However, a t h i c k o i l was t h e o n l y 
m a t e r i a l i s o l a t e d from t h e r e a c t i o n . 
A t t e m p t e d P r e p a r a t i o n of 2 , 2 * , 2 " , U . U * , ^ " , 6 , 6 ' , 6 n T K o n a m e t r r y l - 3 - n i t r o -
m - t e r p h e n y l . - - T h e r o u t e a t t e m p t e d f o r t h i s p r e p a r a t i o n i s o u t l i n e d i n 
F i g u r e 1 2 . 
T h i s r o u t e i n v o l v e d t h e s y n t h e s i s of 3 , 3 ! - d i n i t r o b i m e s i t y l . To 
p r e p a r e t h i s compound, two methods were t r i e d t o n i t r a t e b i m e s i t y l . 
One m e t h o d , t h a t of Adams and J o y c e ( 3 2 ) , was s a t i s f a c t o r y b u t i t n e ­
c e s s i t a t e d t h e p r e p a r a t i o n of 100 p e r c e n t n i t r i c a c i d . A s i m p l e r 
method was a d a p t e d from t h a t d e s c r i b e d by P o w e l l and J o h n s o n (33 ) f o r 
t h e m o n o n i t r a t i o n of m e s i t y l e n e by a c e t i c a n h y d r i d e and fuming n i t r i c 
a c i d . T h i s a d a p t a t i o n p r o v e d s i m p l e r and gave j u s t a s s a t i s f a c t o r y 
r e s u l t s a s t h a t of Adams and J o y c e . 
(32) R. Adams and R. M. J o y c e , J . Am. Chem. S o c , 6 0 , 1U89 ( 1 9 3 8 ) . 
(33) Go P o w e l l and F . R . J o h n s o n , O r g a n i c S y n t h e s e s , C o l l . V o l . 
I I , J o h n W i l e y and S o n s , I n c , New York , N . Y . , 1 9 5 7 , Po kk9o 
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The n i t r o s a t i o n of 3 - a c e t a m i d o - 3 l - n i t r o b i m e s i t y l , a s u b s e q u e n t 
i n t e r m e d i a t e , and t h e c o u p l i n g of i t s n i t r o s o compound w i t h m e s i t y l e n e 
p r o d u c e d a waxy gum. None of t h e d e s i r e d t e r p h e n y l c o u l d be i s o l a t e d 
from i t . 
A t t e m p t e d P r e p a r a t i o n of 2 , 2 ' , 2 " 5 U«V ,hu , 6 , 6 ' 6 " - N o n a m e t h y l - m - t e r p h e n y l . -
The r o u t e a t t e m p t e d f o r t h i s p r e p a r a t i o n i s o u t l i n e d i n F i g u r e 1 3 • 
I t was n e c e s s a r y t o p r e p a r e d i a c e t a m i d o m e s i t y l e n e f o r t h i s 
r o u t e . H e n c e , i n t h e t h i r d , s t e p , d i a m i n o m e s i t y l e n e was d i a c e t y l a t e d 
by a c e t i c a n h y d r i d e and p y r i d i n e a c c o r d i n g t o t h e method of Adams 
and Chase (3h) • The m a t e r i a l o b t a i n e d , however , m e l t e d a t 3 l±0 o -3 l±5°C. , 
wh ich does n o t a g r e e w i t h t h e 320°-325>°C. m e l t i n g r a n g e r e p o r t e d b y 
Adams and C h a s e , 
The n i t r o s a t i o n of d i a c e t a m i d o m e s i t y l e n e and t h e s u b s e q u e n t 
' coup l ing r e a c t i o n y i e l d e d a w h i t e s o l i d m e l t i n g a t l 6 5 . 0 ° - l 6 7 . 5 > ° C . 
T h i s p r o d u c t seemed t o b e a m i x t u r e o f c l o s e m e l t i n g compounds and was 
n e v e r o b t a i n e d p u r e enough f o r a n a l y s i s . 
A t t e m p t e d P r e p a r a t i o n o f 2 a 2 * , h i k } j 6 » 6 ! - H e x a m e t h y l - o - t e r p h e n y l . — T h e 
two a t t e m p t e d s y n t h e s i s r o u t e s t o t h i s compound a r e shown i n F i g u r e I i i , 
The n i t r o s a t i o n of 1 , 2 - d i a c e t a m i d o b e n z e n e and t h e c o u p l i n g of 
t h e n i t r o s o compound w i t h m e s i t y l e n e y i e l d e d a q u a n t i t y of impure p r o d ­
u c t o n l y l a r g e enough, t o t a k e a m e l t i n g p o i n t . T h e r e f o r e , t h e f o u r 
s t e p s y n t h e t i c r o u t e shown was a t t e m p t e d ; howeve r , t h i s , was s t o p p e d 
a f t e r t h e f i r s t s t e p i n v iew o f t h e y i e l d o b t a i n e d f rom t h a t s t e p and 
t h e a n t i c i p a t e d y i e l d s o f f o l l o w i n g s t e p s * The p r o d u c t o b t a i n e d f rom 
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t h e f i r s t s t e p was a y e l l o w s o l i d w h i c h m e l t e d a t 6l4.°-65°C. and a n a ­
l y z e d f o r n i t r o g e n s a t i s f a c t o r i l y f o r t h e v a l u e c a l c u l a t e d f o r 2,U,6— 
t r i m e t h y l - 2 f - n i t r o b i p h e n y l , t h e e x p e c t e d p r o d u c t . 
S y n t h e s i s Methods U t i l i z i n g t h e D i e l s - A l d e r R e a c t i o n 
A t t e m p t e d P r e p a r a t i o n of 2,2 t , . l4.»U l f3 6 > 6 l l - H e x a m e t h y l - o - t e r p h e n y l - l 4 . f * 5 ! -
d i c a r b o x y l i c A c i d . — W h i l e t h i s t e r p h e n y l i t s e l f wou ld n o t p o s s e s s a 
r a c e m i c m o d i f i c a t i o n s i n c e i t i s a s y m m e t r i c a l m o l e c u l e , a s y n t h e s i s 
r o u t e d e v e l o p e d f o r i t c o u l d e a s i l y be a d a p t e d t o u n s y m m e t r i c a l o p t i ­
c a l l y a c t i v e t e r p h e n y l s . The i n t e n d e d r o u t e of t h e s y n t h e s i s i s o u t ­
l i n e d i n F i g u r e l £ . 
The b i m o l e c u l a r r e d u c t i o n of a c e t o m e s i t y l e n e i n t h e s e c o n d s t e p 
was a t t e m p t e d p h o t o c h e m i c a l l y and e l e c t r o l y t i c a l l y w i t h no s u c c e s s . 
I t was a c c o m p l i s h e d b y aluminum amalgam i n e t h a n o l - b e n z e n e s o l u t i o n b u t 
w i t h t h e accompaniment of l a r g e amounts of b y - p r o d u c t s . The p r o d u c t 
m i x t u r e c o n t a i n e d t h e meso and d l forms of 2 , 3 ° - d i m e s i t y l - 2 , 3 , - b u t a n e d i o l , 
t h e c i s and t r a n s forms of 2 , 3 - d i m e s i t y l - 2 , 3 - e p o x y b u t a n e , and m e t h y l 
m e s i t y l c a r b i n o l . 
I t i s odd t h a t from t h e r e d u c t i o n of a c e t o p h e n o n e by aluminum 
amalgam u n d e r t h e same c o n d i t i o n s , o n l y one p r o d u c t , a g l y c o l , was r e ­
p o r t e d (35 )o 
G e n e r a l l y a good b i t of u n r e a c t e d a c e t o m e s i t y l e n e was p r e s e n t 
i n t h e p r o d u c t , o f t e n i n l a r g e enough amounts t o r e n d e r t h e whole r e ­
a c t i o n m i x t u r e an o i l . S e p a r a t i o n of t h e a c e t o m e s i t y l e n e c o u l d be 
( 3 5 ) Ko S i s i d o and H. N o z a k i , J . Am. Chem. S o c , 7 0 , 777 (19U8) . 
3h 
CH^ 
F i g u r e l £ . I n t e r m e d i a t e s i n t h e R o u t e t o 2 , 2 " oit.it" , 6 , 6 " - H e x a m e t h y l -
o ~ t e r p h e n y l - ^ • ,5>8 - d i c a r b o x y l i c A c i d , 
35 
a c c o m p l i s h e d b y vacuum d i s t i l l a t i o n a t 1 0 0 ° C . u n d e r 1 mm. p r e s s u r e o r 
by s t e a m d i s t i l l a t i o n from n e u t r a l s o l u t i o n 0 By b o t h methods t h e a c e t o ­
m e s i t y l e n e c a r r i e d w i t h i t most o f t h e m e t h y l m e s i t y l c a r b i n o l t h a t was 
p r e s e n t . 
The s e p a r a t i o n of t h e o t h e r p r o d u c t s of t h e r e a c t i o n c o u l d b e 
e f f e c t e d s a t i s f a c t o r i l y o n l y by chroma t o g r a p h y . T r e a t m e n t o f t h e m i x ­
t u r e w i t h c h l o r o f o r m o r c a r b o n t e t r a c h l o r i d e a c h i e v e d a p a r t i a l s e p a ­
r a t i o n s i n c e t h e g l y c o l s o n l y s l o w l y d i s s o l v e d , and t h e d l form of t h e 
g l y c o l was found t o b e more s o l u b l e i n e t h a n o l t h a n t h e meso f o r m . None 
t h e l e s s , f r a c t i o n a l c r y s t a l l i z a t i o n a t b e s t a l l o w e d o n l y p a r t i a l s u c ­
c e s s i n s e p a r a t i o n . The o x i d e s were p a r t i c u l a r l y h a r d t o s e p a r a t e by 
c r y s t a l l i z a t i o n Q 
The f o r m a t i o n o f o x i d e s a s a b y - p r o d u c t f rom t h e b i m o l e c u l a r 
r e d u c t i o n of a r y l (and somet imes a l k y l - a r y l ) k e t o n e s i s n o t u n u s u a l 
( 3 6 ) ( 3 7 ) . I n t h e p r e s e n t work t h e p r o p o r t i o n of o x i d e t o g l y c o l i n t h e 
p r o d u c t v a r i e d g r e a t l y and seemed t o depend on t h e c o n c e n t r a t i o n of t h e 
a c i d u s e d t o decompose t h e p i n a c o l complex a t t h e end of t h e aluminum 
amalgam r e d u c t i o n . T h o r n e r and Z i n c k e (38) r e d u c e d benzophenone w i t h 
z i n c and h y d r o c h l o r i c a c i d and o b t a i n e d o n l y d i p h e n y l s t i l b e n e o x i d e , 
wh ich t h e y a s s e r t e d r e s u l t e d from t h e a c t i o n o f t h e a c i d on t h e g l y c o l 
which had f i r s t f o r m e d . 
The compounds named a s o x i d e s we re so a s s i g n e d on t h e b a s i s of 
t h e i r e l e m e n t a l a n a l y s e s , m o l e c u l a r w e i g h t s , and i n f r a r e d s p e c t r a . The 
( 3 6 ) W. T h o r n e r , Ann„, 1 8 9 , 10k ( 1 8 7 7 ) . 
( 3 7 ) F . H. T e n d i c k , U. S . P a t e n t 2 , 3 9 3 , 1 2 9 ( J a n u a r y 1 5 , 191*6). 
(38) W. T h o r n e r and T . Z i n c k e , B e r . , 1 1 , 65 ( I 8 7 8 ) . 
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s u s p e c t e d c i s o x i d e m e l t e d a t 1 1 9 . 5 ° - 1 2 0 . 5 ° C , and t h e s u s p e c t e d 
t r a n s i s o m e r m e l t e d a t 92°-93°C<» The s p e c t r a of t h e s e two compounds 
were s t r i k i n g l y s i m i l a r . T h e r e was b u t one s l i g h t d i f f e r e n c e . The 
s p e c t r u m of t h e h i g h e r m e l t i n g o x i d e had a s i n g l e s t r o n g , wide b a n d 
a t 9 . 2 0 m i c r o n s . The c o r r e s p o n d i n g b a n d i n t h e s p e c t r u m of t h e l o w e r 
m e l t i n g o x i d e was a d o u b l e t . The s p e c t r a w e r e i n r e a s o n a b l e harmony 
w i t h t h e p r o p o s e d o x i d e s t r u c t u r e , b u t i n c o n s i s t e n t w i t h s p e c t r a e x ­
p e c t e d o f k e t o n e s , a l c o h o l s and compounds c o n t a i n i n g c a r b o n - c a r b o n 
u n s a t u r a t i o n w h i c h a r e o t h e r p o s s i b l e , p r o d u c t s f rom t h i s r e a c t i o n . 
Q u a l i t a t i v e t e s t s f o r k e t o n e s and u n s a t u r a t e d compounds were 
p e r f o r m e d . A l l o f t h e r e s u l t s were n e g a t i v e . Even i f t h e compounds 
had b e e n k e t o n e s o r o l e f i n s , s t e r i p h i n d r a n c e would p r o b a b l y have p r e ­
v e n t e d p o s i t i v e r e s u l t s . T h e r e f o r e , no dependence was p l a c e d on t h e s e 
n e g a t i v e r e s u l t s . 
D i o x a n e s a l s o c o u l d be formed from t h i s b i m o l e c u l a r r e d u c t i o n . 
The p o s s i b l e d i o x a n e s would a n a l y z e t h e same a s t h e o x i d e s and p r o b a b l y 
have v e r y s i m i l a r s p e c t r a . However , t h e m o l e c u l a r w e i g h t o f t h e d i ­
oxanes would be 6 l 6 , w h i l e t h a t of t h e o x i d e s would be 3 0 8 , h a l f t h a t 
of t h e d i o x a n e s . The d e t e r m i n e d m o l e c u l a r w e i g h t s of 268 and 279 ( R a s t 
method) f o r t h e two compounds e x c l u d e d t h e p o s s i b i l i t y of t h e i r b e i n g 
d i o x a n e s . 
The compound a s s i g n e d a s me so - 2 , 3 - d i m e s i t y l - 2 , 3 - b u t a n e d i o l was 
a c l e a r c r y s t a l l i n e m a t e r i a l wh ich m e l t e d a t 1 7 2 ° - 1 7 3 ° C . The i n f r a r e d 
s p e c t r u m of t h i s compound was i n c o m p l e t e harmony w i t h one e x p e c t e d f o r 
a g l y c o l , and i t s e l e m e n t a l a n a l y s i s c h e c k e d c l o s e l y w i t h t h a t c a l c u l a ­
t e d f o r t h i s g l y c o l . T h i s m a t e r i a l r e a c t e d w i t h p e r i o d i c a c i d t o y i e l d 
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a c e t o m e s i t y l e n e , t h e e x p e c t e d s c i s s i o n p r o d u c t . F u r t h e r , i t c o u l d b e 
d e h y d r a t e d b y p o t a s s i u m b i s u l f a t e t o y i e l d 2 , 3 - d i m e s i t y l - 1 , 3 - b u t a -
d i e n e . A b y - p r o d u c t of t h e d e h y d r a t i o n was 3 , 3 - d i m e s i t y l b u t a n o n e - 2 . 
T h i s k e t o n e was d o u b t l e s s l y formed by t h e p i n a c o l r e a r r a n g e m e n t o f 
m e s o - 2 , 3 - d i j n e s i t y l - 2 , 3 ° b u t a n e d i o l o An a t t e m p t e d d e h y d r a t i o n of t h e d i o l 
by a c e t y l b romide f a i l e d t o y i e l d a n y p u r e p r o d u c t s . 
The i n s t a b i l i t y t o h e a t o f t h i s g l y c o l i s i n a g r e e m e n t w i t h 
b e h a v i o r r e p o r t e d f o r o t h e r a r y l g l y c o l s . T h o r n e r and Z incke ( 3 9 ) 
h e a t e d b e n z o p i n a c o l j u s t above i t s m e l t i n g p o i n t whereupon t h e g l y c o l 
decomposed t o benzophenone and b e n z h y d r o l . When m e s o - 2 , 3 - d i m e s i t y l -
2 , 3 - b u t a n e d i o l was h e a t e d j u s t above i t s m e l t i n g p o i n t f o r a n h o u r , i t 
decomposed t o a w h i t e s o l i d and a l i q u i d whose r e f r a c t i v e i n d e x checked 
w i t h t h a t o f a c e t o m e s i t y l e n e . 
The s p e c t r u m of t h e f o u r t h compound i s o l a t e d , w h i c h m e l t e d a t 
15>5>0-15>6°C«, was t h a t o f a t y p i c a l a l c o h o l . T h i s e v i d e n c e , c o u p l e d 
w i t h t h e r e a s o n a b l e a g r e e m e n t of i t s c a r b o n a n d h y d r o g e n a n a l y s i s w i t h 
t h e c a l c u l a t e d v a l u e s f o r 2 , 3 - d i m e s i t y l - 2 , 3 - b u t a n e d i o l , and i t s c l e a v a g e 
t o a c e t o m e s i t y l e n e b y p e r i o d i c a c i d , l e d t o i t s i d e n t i f i c a t i o n a s one 
o f t h e 2 , 3 - d i m e s i t y l - 2 , 3 - b u t a n e d i o l i s o m e r s . I t was s u s p e c t e d o f b e i n g 
t h e d l m o d i f i c a t i o n , t h e r e f o r e an a t t e m p t was made t o r e s o l v e t h e com­
p o u n d . 
The o n l y r e c o r d e d c l e a r - c u t r e s o l u t i o n of a r a c e m i c a l c o h o l by 
c r y s t a l l i z a t i o n i s t h a t of d l - i s o h y d r o b e n z o i n , a g l y c o l s i m i l a r t o 
( 39 ) W„ T h o r n e r and T . Z i n c k e , B e r . , 1 0 , 11*73 ( 1 8 7 7 ) . 
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2 , 3 - d J t o e s i t y l - 2 , 3 - b u t £ n e d i o l . Read and c o w o r k e r s (1*0) r e p o r t e d t h a t 
t h e c r y s t a l l i z a t i o n of d l - i s o h y d r o b e : n z o i n from e t h y l a c e t a t e o r c h l o r o ­
form y i e l d e d hemimorphic c r y s t a l s , , S o l u t i o n s o f s i n g l e c r y s t a l s t h a t 
t h e y o b t a i n e d were found t o be o p t i c a l l y a c t i v e „ I t was t h e r e f o r e 
d e c i d e d t o a t t e m p t such a r e s o l u t i o n w i t h 2 , 3 - d i m e s i t y l - 2 , 3 - b u t a n e -
d i d . L a r g e c r y s t a l s o f 2 , 3 - d i m e s i t y l - 2 , 3 - b u t a n e d i o l were o b t a i n e d 
b y s low c r y s t a l l i z a t i o n from e t h e r , e t h a n o l , e t h y l a c e t a t e , and c h l o r o ­
form* The c l e a r c r y s t a l s o b t a i n e d f rom e t h y l a c e t a t e and c h l o r o f o r m 
were p a r t i c u l a r l y w e l l f o r m e d . S e v e r a l s i n g l e c r y s t a l s o b t a i n e d from 
e a c h of t h e s e s o l u t i o n s were examined f o r o p t i c a l r o t a t i o n b u t none 
showed a n y n o t i c e a b l e a c t i v i t y . The same s low c r y s t a l l i z a t i o n was t h e n 
t r i e d w i t h t h e h i g h e r m e l t i n g g l y c o l , b u t none of t h e c r y s t a l s examined 
showed a n y o p t i c a l a c t i v i t y . 
The l o w e r m e l t i n g g l y c o l was n o t i n v e s t i g a t e d a s c l o s e l y a s t h e 
g l y c o l w h i c h m e l t e d a t 1 7 2 ° - 1 7 3 ° C . , m a i n l y b e c a u s e i t was formed i n o n l y 
s m a l l amounts and p u r i f i e d w i t h d i f f i c u l t y . F u r t h e r m o r e , i t s m e l t i n g 
b e h a v i o r was p e c u l i a r . I f t h e m e l t i n g p o i n t was t a k e n s l o w l y , t h e d i o l 
m e l t e d a t l i*)4«5 0 - l l*5c5 0 Cc I f i t was t a k e n r a p i d l y , t h e compound m e l t e d 
a t 155° -156 : °C 6 
Two d i f f e r e n t a t t e m p t s were made t o d e t e r m i n e u n e q u i v o c a l l y t h e 
i d e n t i t y and s t e r i c c o n f i g u r a t i o n o f t h e two o x i d e s and t h e two d i o l s „ 
B o t h a t t e m p t s w e r e b a s e d on t h e known d i r e c t i o n o f o x i d e r i n g o p e n i n g . 
The o p e n i n g of a v a r i e t y of o x i d e s o f open c h a i n o l e f i n s h a s b e e n shown 
t o p r o p e e d w i t h Walden i n v e r s i o n . T h u s , o p t i c a l l y a c t i v e t r a n s - 2 , 3 -
(1*0) J . R e a d , I . G. M. C a m p b e l l , and T . V. B a r k e r , J 0 Chem. S o c , 
1 9 2 9 , 2 3 0 5 . 
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epoxybu tane i s known t o g i v e o p t i c a l l y i n a c t i v e m e s o - 2 , 3 - b u t a n e d i o l . 
On t h e o ^ h e r h a n d , c i s - 2 , 3 - e p o x y b u t a n e g i v e s r i s e t o d l - 2 . 3 - b u t a n e -
d i o l ( I t l ) . 
The f i r s t a t t e m p t was an a c i d c a t a l y z e d h y d r o l y s i s p e r f o r m e d 
on t h e s u s p e c t e d t r a n s - 2 , 3 - d i m e s i t y l - 2 , 3 - e p o x y b u t a n e . The r e s u l t i n g 
p r o d u c t s h o u l d have b e e n m e s o - 2 , 3 - d i m e s i t y l - 2 , 3 - b u t a n e d i o l o However , 
t h e r i n g f a i l e d t o o p e n . T h i s was p r o b a b l y due t o t h e i n s o l u b i l i t y o f 
t h e o x i d e i n t h e p r e d o m i n a n t l y a q u e o u s medium and t o t h e s t e r i c h i n d e r ­
i n g e f f e c t o f t h e b u l k y m e s i t y l g r o u p s . , 
An a t t e m p t was t h e n made t o form d i a c e t a t e e s t e r s f rom b o t h t h e 
o x i d e s and t h e d i o l s . One o x i d e ' a n d one d i o l would g i v e t h e same d i ­
a c e t a t e . By d e t e r m i n i n g w h i c h o x i d e and w h i c h d i o l gave t h e same d i ­
a c e t a t e i t wou ld b e 1 p o s s i b l e t o p r o v e t h e r e l a t i v e s t e r i c c o n f i g u r a t i o n 
of t h e s e f o u r compounds . I f one d i o l c o u l d t h e n be r e s o l v e d , t h a t 
wou ld b e i n f o r m a t i o n enough t o a s s i g n u n a m b i g u o u s l y t h e i d e n t i t y o f 
a l l f o u r compounds . 
The s u s p e c t e d t r a n s o x i d e was r e a c t e d w i t h a c e t i c a n h y d r i d e i n 
o r d e r t o fo rm i t s d i a c e t a t e . E x t e n s i v e c h a r r i n g o c c u r r e d and no p u r e 
p r o d u c t was o b t a i n e d . A c e t y l c h l o r i d e and d i m e t h y l a n i l i n e was t h e n r e ­
a c t e d w i t h t h e s u s p e c t e d meso d i o l . T h i s a t t e m p t f a i l e d t o y i e l d a 
d i a c e t a t e a s d i d a s e c o n d a t t e m p t i n w h i c h s u l f u r i c a c i d was u s e d a s 
t h e c a t a l y s t . One a t t e m p t , a l r e a d y m e n t i o n e d , was made t o r e s o l v e t h e 
g l y c o l s w i t h o u t s u c c e s s . I n v iew of t h e s e r e s u l t s , t h e i d e n t i f i c a t i o n 
work was h a l t e d and no f u r t h e r r e s o l u t i o n of t h e d i o l s was a t t e m p t e d . 
( U l ) C . E . W i l s o n and H . J . L u c a s , J . Am. Chem. S o c , 5 8 , 2396 
( 1 9 3 6 ) . 
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C o n f i g u r a t i o n s of t h e s e compounds ther i had t o be t e n t a t i v e l y 
a s s i g n e d on t h e b a s i s of m e l t i n g p o i n t s of' s i m i l a r m o l e c u l e s . An e x ­
a m i n a t i o n o f t h e m e l t i n g p o i n t s o f s e v e r a l s u b s t i t u t e d 2 , 3 - b u t a n e d i o l s 
r e v e a l e d t h a t t h e meso i s o m e r was t h e h i g h e r m e l t i n g compound. L i k e ­
w i s e , t h e h i g h e r m e l t i n g i s o m e r o f s e v e r a l c h e c k e d 2 , 3 - e p o x y b u t a n e s 
was t h e c i s f o r m . 
The f i f t h p r o d u c t o b t a i n e d from t h e r e d u c t i o n o f a c e t o m e s i t y l e n e 
was m e t h y l m e s i t y l c a r b i n o l . t h i s a l c o h o l was i d e n t i f i e d b o t h b y 
e l e m e n t a l a n a l y s i s and b y t h e c o r r e s p o n d e n c e o f i t s m e l t i n g p o i n t w i t h 
t h e l i t e r a t u r e v a l u e . 
3 , 3 - H i m e s i t y l b u t a n o n e - 2 , t h e b y - p r o d u c t f rom t h e p o t a s s i u m b i -
s u l f a t e d e h y d r a t i o n of me s o - 2 , 3 - d i m e s i t y l - 2 5 3 - b u t a n e d i o l , was a s s i g n e d 
i t s s t r u c t u r e on t h e b a s i s of i t s e l e m e n t a l a n a l y s i s , i n f r a r e d s p e c t r u m , 
and t h e r e s u l t s of t h e i odo fo rm t e s t p e r f o r m e d on i t . When t h i s com­
pound was t r e a t e d w i t h sodium h y p o i o d i t e i t y i e l d e d no i o d o f o r m b u t 
formed y e l l o w c r y s t a l s wh ich m e l t e d a t 1 3 2 ° - 1 3 6 ° C . I t i s known t h a t 
m e t h y l k e t o n e s c o n t a i n i n g b u l k y g r o u p s a t t a c h e d , to t h e c a r b o n y l c a r b o n 
a tom f a i l t o g i v e a p o s i t i v e i o d o f o r m t e s t . B u t i t i s a l s o known t h a t 
t h e y can r e a c t t o g i v e a p r o d u c t o t h e r t h a n i o d o f o r m (1*2). 
W h i l e a c e t o m e s i t y l e n e f a i l e d t o y i e l d i o d o f o r m when t r e a t e d w i t h 
sod ium h y p o i o d i t e , Fuson and B u l l (1*2) h a v e c l a i m e d t h e i s o l a t i o n of 
c x , o ( - d i i o d o a c e t o m e s i t y l e i i o from t h e r e a c t i o n . 
(1*2) R 0 C. Fuson and B . A. B u l l , Chem. R e v s . , I g , 275 ( 1 9 3 U ) . 
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F i g u r e 1 6 , a , c * - D i i o d o a c e t o m e s i t y l e n e 
A p o s i t i v e h a l o g e n t e s t f rom a sodium f u s i o n p e r f o r m e d on t h e 
y e l l o w c r y s t a l s and t h e s low d e v e l o p m e n t o f a p u r p l e c o l o r i n t h e 
c r y s t a l s upon s t a n d i n g i n l i g h t , p r o v e d t h e p r e s e n c e of i o d i n e i n t h e 
m o l e c u l e . T h e r e f o r e , i t i s p o s t u l a t e d t h a t t h e r e s u l t o f t h e i odo fo rm 
r e a c t i o n was a p a r t i a l l y i o d i n a t e d m e t h y l k e t o n e . T h i s would n o t h a v e 
b e e n p o s s i b l e i f t h e ketone were t h e i s o m e r i c k e t o n e , t h e o t h e r p i n a c o l 
r e a r r a n g e m e n t p r o d u c t , shown i n F i g u r e 1 7 , 
3 , 3 - D lines i t y l b u t a n o n e - 2 f a i l e d t o y i e l d an oxime upon b e i n g r e ­
f l u x e d w i t h h y d r o x y l a m i n e h y d r o c h l o r i d e and p y r i d i n e . B u t s i n c e a c e t o ­
m e s i t y l e n e i t s e l f f a i l s t o form an oxime i t i s n o t s u r p r i s i n g t h a t t h i s 
more h i n d e r e d k e t o n e f a i l e d t o o x i m a t e a s w e l l * 
A s i n g l e a t t e m p t t o condense 2 , 3 - d d j n e s i t y l - 1 , 3 - b u t a d i e n e w i t h 
m a l e i c a n h y d r i d e u n d e r m i l d c o n d i t i o n s f a i l e d and t h e r o u t e t o 2 , 2 " , ! ; -
0 GH 
F i g u r e 1 7 • l , 2 - D i m e s i t y l - 2 - m e t h y l p r o p a n o n e - l 
U2 
V 5 6 5 6 " - h e x a m e t h y l - o - t e r p h e n y l - l t 1 , 5 ! - d i c a r b o x y l i c a c i d was s t o p p e d 
a t t h i s p o i n t * 
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CHAPTER I I I 
EXPERIMENTAL PROCEDURES 
A t t e m p t s t o P r e p a r e o r t h o - and m e t a - T e r p h e n y l s 
w i t h R e s t r i c t e d R o t a t i o n U t i l i z i n g Ul lmann R e a c t i o n s 
A t t e m p t e d P r e p a r a t i o n o f Triinetfyyl 2 , 2 M - D i n i t r o - o - t e r p h e n y l - 3 t 6 , 6 H -
t r i c a r b o x y l a t e 
P r e p a r a t i o n of A n h y d r o - 2 - h y d r o x y m e r c u r i - 3 * - n i t r o b e n z o i c A c i d . — T h i s 
m a t e r i a l was p r e p a r e d b y t h e method of W h i t m o r e , C u l h a n e , and Nehe r (1*3) 
b y which m e r c u r i c a c e t a t e i s r e a c t e d w i t h t h e d i s o d i u m s a l t o f 3 - n i t r o -
p h t h a l i c a c i d . The p r o d u c t was n o t we ighed b u t was u s e d m o i s t f o r t h e 
p r e p a r a t i o n o f 2 - b r o m o - 3 - n i t r o b e n z o i c a c i d . 
P r e p a r a t i o n o f 2 - B r o m o - 3 - n i t r o b e n z o i c A c i d . — B r o m i n a t i o n o f a n h y d r o - 2 -
h y d r o x y m e r c u r i - 3 - n i t r b b e n z o i c a c i d a s recommended b y Culhane (1*1*) a f ­
f o r d e d t h e compound i n 5 8 . 5 p e r c e n t y i e l d . 
P r e p a r a t i o n of M e t h y l 2 - B r o m o - 3 - n i t r o b e n z o a t e . — > 2 ~ B r o m o ~ 3 - n i t r o b e n z o i c 
a c i d d i s s o l v e d i n m e t h a n o l s a t u r a t e d w i t h hydrogen c h l o r i d e was e s t e r i ­
f i e d , a c c o r d i n g t o t h e d i r e c t i o n s o f I n g e r s o l l and L i t t l e (1*5) i n 96 
p e r c e n t y i e l d . 
(1*3) F . C . W h i t m o r e , P . J . C u l h a n e , and H . T . N e h e r , O r g a n i c 
S y n t h e s e s , C o l l . V o l . I , J o h n Wi ley and S o n s , I n c . , New Y o r k , N . Y . , 
1 9 5 6 , p . 56*: 
(1*1*) P . J . C u l h a n e , O r g a n i c S y n t h e s e s , C o l l . V o l . I , J o h n W i l e y 
and S o n s , I n c . , New Y o r k , N . Y . , 1 9 5 6 , p . 1 2 5 . 
(1*5) A. W. I n g e r s o l l and J . R . L i t t l e , J . Am. Chem. S o c , 5 6 , 
2123 ( 1 9 3 U ) . 
P r e p a r a t i o n of D i m e t h y l 6 , 6 ' - D i n i t r o d i p h e n a t e , — T h e Ullmann r e a c t i o n 
c o u p l i n g m e t h y l 2 - b r o m o - 3 - n i t r o b e n z o a t e was c a r r i e d ' o u t two w a y s : 
w i t h o u t u s e of s o l v e n t and w i t h t h e u s e of d i m e t h y l f o r m a m i d e a s s o l v e n t . 
F o r b o t h methods t h e a c t i v a t i o n o f t h e c o p p e r b r o n z e was c a r r i e d o u t 
p r e c i s e l y a s d e s c r i b e d b y Fuson and C l e v e l a n d (J4.6), whose d i r e c t i o n s 
a r e b a s e d on t h e o r i g i n a l method of K l e l d e r e r and Adams (U7)» The d i -
me thy l fo rmamide u s e d was duPon t t e c h n i c a l g r a d e and was n o t g i v e n a n y 
s p e c i a l d r y i n g t r e a t m e n t , 
Ullmann R e a c t i o n i n Absence of S o l v e n t . — B y u s i n g t h e method o f 
I n g e r s o l l and L i t t l e (U5) a 72 p e r c e n t a v e r a g e y i e l d of t h r e e a t t e m p t s 
was r e a l i z e d . The m e l t i n g p o i n t of 1 2 8 ° - 1 2 9 ° C . a g r e e d w i t h t h a t p r e ­
v i o u s l y r e p o r t e d (1|5)« 
Ullmcjnn R e a c t i o n w i t h D i m e t h y l f ormamide a s S o l v e n t . — T h i s method 
was a d a p t e d from t h e p r o c e d u r e d e s c r i b e d by Kornblum and K e n d a l l ( 7 ) 
f o r t h e p r e p a r a t i o n of 2 , 2 ' - d i m e t h o x y - 6 , 6 ' - d i n i t r o b i p h e n y l . 
A m i x t u r e of 1 8 . 0 g , of m e t h y l 2 - b r o m o - 3 - n i t r o b e n z o a t e and 100 
m l , o f d i m e t h y l f o r m a m i d e was p l a c e d i n a 200 m l . t h r e e - n e c k e d f l a s k 
e q u i p p e d w i t h a r e f l u x c o n d e n s e r and a s t i r r e r . When t h e t e m p e r a t u r e 
was a p p r o x i m a t e l y f i v e d e g r e e s b e l o w t h e r e f l u x t e m p e r a t u r e , 2 0 , 0 g . 
of a c t i v a t e d c o p p e r powder was q u i c k l y a d d e d . The e x o t h e r m i c r e a c t i o n 
r a p i d l y b r o u g h t t h e m i x t u r e t o r e f l u x . The r e f l u x i n g was c o n t i n u e d f o r 
f o u r h o u r s . A second 2 0 , 0 g . of c o p p e r powder was added and t h e r e -
(U6) R. C. Fuson and E . A. C l e v e l a n d , O r g a n i c S y n t h e s e s , C o l l . 
V o l . I l l , J o h n Wiley, and S o n s , I n c . , New Y o r k , N . Y . , 1 9 5 6 , p . 3 3 9 . 
(1*7) E . C K l e i d e r e r and R, Adams, J , Am, Chem. S o c , 5 5 , 
i |219 ( 1 9 3 3 ) . 
a c t i o n m i x t u r e was m a i n t a i n e d a t r e f l u x t e m p e r a t u r e f o r a n o t h e r f o u r 
h o u r s . A f t e r c o o l i n g , t h e m i x t u r e was p o u r e d i n t o s e v e r a l l i t e r s of 
w a t e r and t h e s o l i d w h i c h formed was removed b y f i l t r a t i o n . Us ing a 
S o x h l e t e x t r a c t o r , t h e s o l i d was e x t r a c t e d w i t h a c e t o n e u n t i l t h e e x ­
t r a c t i n g s o l v e n t became n e a r l y c o l o r l e s s . The a c e t o n e e x t r a c t was c o n ­
c e n t r a t e d t o a s m a l l volume and t h e y e l l o w c r y s t a l s wh ich s e p a r a t e d 
were f i l t e r e d . A f t e r r e c r y s t a l l i z a t i o n f rom m e t h a n o l , 7«.0 g . of y e l l o w 
c r y s t a l s m e l t i n g a t 1 2 8 ° - 1 2 9 ° C . were o b t a i n e d f o r a 56 p e r c e n t y i e l d . 
A t t e m p t e d P r e p a r a t i o n of D i m e t h y l 6 - A m i n o - 6 8 - n i t r o d i p h e n a t e by t h e R e ­
d u c t i o n of D ime thy l 6 , 6 ' - D i n i t r o d i p h e n a t e . — 
Us ing Sodium P o l y s u l f i d e . — A compound was o b t a i n e d wh ich a n a l y z e d 
f o r n i t r o g e n c l o s e t o t h e v a l u e c a l c u l a t e d f o r t h e c y c l i c azo d e r i v a t i v e 
of d i m e t h y l 6 , 6 9 - d i n i t r o d i p h e n a t e s o l v a t e d w i t h two moles of e t h a n o l . 
The r e d u c t i o n method employed was t h a t w h i c h P u r d i e ( 20 ) u s e d f o r t h e 
p r e p a r a t i o n o f 2 - a m i n o - 2 ' - n i t r o b i p h e n y l . 
A s o l u t i o n of 3*0 g . of d i m e t h y l 6 , 6 ' - d i n i t r o d i p h e n a t e i n 25 m l . 
o f 95 p e r c e n t e t h a n o l was p u t i n a 100 m l . r o u n d - b o t t o m e d f l a s k f i t t e d 
w i t h a r e f l u x c o n d e n s e r . When t h e s o l u t i o n had b e e n b r o u g h t t o a b o i l , 
a h o t s o l u t i o n o f 0 . 3 5 g . o f s u l f u r and 1 .8 g . of c r y s t a l l i z e d sodium 
s u l f i d e i n 6 . 0 m l . o f w a t e r was added d r o p w i s e . A f t e r t h r e e h o u r s o f 
r e f l u x i n g , t h e r e a c t i o n gave a n e g a t i v e t e s t f o r s u l f i d e i o n w i t h l e a d 
a c e t a t e p a p e r . The s o l u t i o n was t h e n a l l o w e d t o c o o l and s t a n d o v e r ­
n i g h t . I n t h e morn ing t h e c o n t e n t s of t h e f l a s k was p o u r e d i n t o two 
t o t h r e e t i m e s i t s volume of w a t e r and t h e m i x t u r e was e x t r a c t e d w i t h 
s e v e r a l 35 m l . p o r t i o n s o f e t h e r . The e x t r a c t was d r i e d f o r s e v e r a l 
d a y s o v e r p o t a s s i u m h y d r o x i d e p e l l e t s , t h e p e l l e t s b e i n g r e p l a c e d by 
U6 
c l e a n p e l l e t s when t h e y became d i r t y 0 E v a p o r a t i o n o f t h e e t h e r l e f t 
a y e l l o w r e s i d u e wh ich was washed q u i c k l y w i t h c a r b o n d i s u l f i d e t o 
remove a n y s u l f u r . T h e r e r e m a i n e d 0 , 1 g . of a c l e a n y e l l o w m a t e r i a l 
wh ich m e l t e d a t 1 3 7 ° - 1 3 8 . 5 ° C . Re c r y s t a l l i z a t i o n from a s m a l l amount 
of 95 p e r c e n t e t h a n o l r a i s e d t h e m e l t i n g p o i n t t o I38.5°-139<>5 < > C. 
A n a l . G a l e , f o r C2nH2l.. N2°6 s N > 7 O 1 7 
Found : N, 7 . 1 8 
From an a t t e m p t a t d i a z o t i z a t i o n f o l l o w e d b y a d d i t i o n o f p o t a s ­
s ium i o d i d e , o n l y s t a r t i n g m a t e r i a l was r e c o v e r e d . 
U s i n g P l a t i n u m Oxide and H y d r o g e n A m a t e r i a l a p p e a r i n g t o b e 
6 , 6 ' - d i a m i n o d i p h e n i c a c i d d i l a c t a m was o b t a i n e d from t h i s r e d u c t i o n . 
A m i x t u r e of 1 .0 g . ! o f d i m e t h y l 6 , 6 ' - d i n i t r o d i p h e n a t e , 0 . 0 1 g . 
of p l a t i n u m o x i d e c a t a l y s t , and 100 m l . of benzene was p l a c e d i n a 
h y d r o g e n a t i o n s h a k i n g a p p a r a t u s . At room t e m p e r a t u r e and an i n i t i a l 
p r e s s u r e of 3 l u 5 0 l b s . , s h a k i n g was b e g u n . A f t e r t h r e e h o u r s no s i g n i f i ­
c a n t f u r t h e r d r o p i n p r e s s u r e was n o t e d so t h e h y d r o g e n a t i o n was s t o p p e d . 
The s p e n t p l a t i n u m was f i l t e r e d o f f and t h e benzene was e v a p o ­
r a t e d . An a c e t o n e wash o f t h e r e s i d u e removed some y e l l o w c o l o r e d m a t e ­
r i a l and l e f t 0 . 3 g , o f a w h i t e r e s i d u e . T h i s s o l i d was n o t a p p r e c i ­
a b l y s o l u b l e i n t h e u s u a l o r g a n i c s o l v e n t s o r i n d i l u t e a c i d s o r b a s e s . 
I t was s o l u b l e i n c o n c e n t r a t e d s u l f u r i c a c i d . T h i s a c i d s o l u t i o n 
f l u o r e s c e d d e e p b l u e u n d e r u l t r a v i o l e t l i g h t . T i n y , g r e e n i s h - y e l l o w , 
c r y s t a l l i n e n e e d l e s c o u l d be p r e c i p i t a t e d b y c a u t i o u s d i l u t i o n of t h e 
s o l u t i o n w i t h a s m a l l amount o f w a t e r . These n e e d l e s c o u l d b e f u r t h e r 
p u r i f i e d b y s u b l i m a t i o n . 
hi 
A t t e m p t s t o d i a z o t i z e t h i s m a t e r i a l f a i l e d . The s o l i d d i d n o t m e l t 
by 300°Co and an i g n i t i o n t e s t showed t h a t i t b u r n e d , w i t h o u t m e l t i n g , 
and l e f t no r e s i d u e . The n e e d l e s r e s i s t e d a c e t y l a t i o n by b o i l i n g 
a c e t i c a n h y d r i d e . S i n c e i t was n o t p o s s i b l e t o compare t h e s t a r t i n g 
m a t e r i a l and t h e a c e t y l a t i o n r e s i d u e b y t h e i r m e l t i n g p o i n t s , an i n f r a ­
r e d s p e c t r u m of e a c h was made . The two p roved t o b e i d e n t i c a l . 
A c o m p a r i s o n o f t h e i n f r a r e d s p e c t r u m o f t h i s w h i t e s o l i d and 
t h e s p e c t r a o f t h e w h i t e s o l i d s o b t a i n e d from t h e o t h e r me thods o f r e ­
d u c i n g d i m e t h y l 6 , 6 s - d i n i t r o d i p h e n a t e d e s c r i b e d b e l o w , p r o v e d t h i s 
m a t e r i a l t o be d i f f e r e n t from t h e o t h e r s . 
A n a l . C a l c . f o r C ^ H g ^ O g S N, 1 1 . 8 6 
Found: N, 1 1 . 7 8 
Us ing Z i n c and Ammonium C h l o r i d e . — T h i s r e d u c t i o n y i e l d e d 5 , 1 0 -
dioxo<4*.,5 > 9 , 1 0 - t e t r a h y d r o - l * . , Q - d i h y d r o x y - l * . , 9 - d i a z a p y r e n e and 1 , 1 0 - d i -
ca rbomethoxybenzo ( c ) c i n n o l i n e - 5 - o x i d e 0 
A s o l u t i o n o f 1 .0 g . o f d i m e t h y l 6 , 6 ' - d i n i t r o d i p h e n a t e i n 25 m l . 
of m e t h a n o l was p l a c e d i n a 100 mlo t h r e e - n e c k e d f l a s k f i t t e d w i t h a 
s t i r r e r and a r e f l u x c o n d e n s e r „ The s o l u t i o n was h e a t e d t o 60°-65°C 0 
and 0 . 5 g . of ammonium c h l o r i d e i n 10 m l . of w a t e r was a d d e d . T h i s 
c a u s e d some o f t h e e s t e r t o come o u t o f s o l u t i o n so a l i t t l e a c e t o n e 
was added t o c o m p l e t e s o l u t i o n . Z i n c d u s t was s l o w l y added b y s p a t u l a -
end p o r t i o n s u n t i l no f u r t h e r c o l o r change was d e t e c t e d and z i n c m e t a l 
a p p e a r e d t o b e suspended ' i n t h e s o l u t i o n . The ' t e m p e r a t u r e was t h e n k e p t 
a t 6 0 ° - 6 5 ° C . f o r a b o u t two h o u r s . At t h e end o f t h i s t i m e t h e r e a c t i o n 
s l u d g e was f i l t e r e d o f f and washed w i t h warm a c e t o n e . The f i l t r a t e and 
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w a s h i n g s , w h i c h c o n t a i n e d l , 1 0 - d i c a r b o m e t h o x y b e n z o ( c ) c i n n o l i n e - 5 ~ 
o x i d e , were r e s e r v e d f o r l a t e r t r e a t m e n t , , 
The m o i s t s l u d g e was now t r e a t e d w i t h d i l u t e h y d r o c h l o r i c a c i d . 
The z i n c h y d r o x i d e and t h e e x c e s s z i n c d i s s o l v e d , l e a v i n g b e h i n d 0.1*5 
g , o f a p a l e c ream c o l o r e d r e s i d u e , 5 , 1 0 ~ d i o x o - i | , 5 , 9 o l O - t e t r a h y d r o -
i i , 9 - d i h y d r o x y - l i , 9 - d i a z a p y r e n e « T h i s s o l i d was n o t a p p r e c i a b l y s o l u b l e 
i n h o t w a t e r , a c e t o n e , h o t 9$ p e r c e n t e t h a n o l o r o t h e r u s u a l o r g a n i c 
s o l v e n t s o Hot d i m e t h y l f o r m a m i d e and h o t m e t h y l c e l l o s o l v e d i d d i s s o l v e 
t h e s o l i d b u t t h e m a t e r i a l r e p r e c i p i t a t e d b y d i l u t i o n w i t h w a t e r was 
n o t c r y s t a l l i n e and was h a r d t o f i l t e r . I t was o n l y s l i g h t l y s o l u b l e 
i n d i l u t e a c i d s a s w e l l a s c o n c e n t r a t e d h y d r o c h l o r i c a c i d b u t was s o l ­
u b l e i n 85 p e r c e n t p h o s p h o r i c a c i d and c o n c e n t r a t e d s u l f u r i c a c i d . 
Hot g l a c i a l a c e t i c a c i d d i d n o t d i s s o l v e t h e s o l i d b u t t u r n e d i t r e d 
and f l o c c u l e n t . I t c o u l d n o t b e s team d i s t i l l e d f rom e i t h e r a c i d i c , 
b a s i c , o r n e u t r a l m e d i a . S t r o n g b a s i c r e a g e n t s i n g e n e r a l w o u l d , a t 
l e a s t , p a r t i a l l y d i s s o l v e t h e s o l i d , i m p a r t i n g a g r e e n c o l o r t o t h e r e ­
m a i n i n g s o l i d and to t h e s o l u t i o n . 
The s o l i d d i d n o t m e l t b y 3 6 0 ° C , , a l t h o u g h b y t h i s t e m p e r a t u r e 
i t was somewhat c h a r r e d . An i g n i t i o n t e s t t h e n showed t h a t i t b u r n e d , 
b u t d i d n o t m e l t , a n d l e f t no r e s i d u e . The m a t e r i a l was n o t d i a z o -
t i z a b l e . 
A n a l . C a l c . f o r C ^ H Q ^ O ^ : G, 6 2 . 6 9 ; H, 3 . 0 0 ; N, 1 0 . U * 
Founds C, 62 .6J i ; H, 3<>0$; N, 1 0 . 8 0 
5 ,10-D i o x o -I4, 5 , 9 910-tetrahydro - 1 ; , 9 ^ d i h y d r o x y - i ; , 9-di& z a p y r e n e 
was a c e t y l a t e d by b o i l i n g a c e t i c a n h y d r i d e . The i n f r a r e d s p e c t r u m of 
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t h i s m a t e r i a l was i n harmony w i t h one e x p e c t e d of s u c h an a c e t y l a t e d 
s t r u c t u r e . 
A n a l . C a l c f o r C ^ H ^ N ^ s C, 6 1 . 3 6 ; H, 3.U35 N, 7 . 9 5 
Founds C, 6 0 . 7 9 ; H, 3.1*0; N, 7 .92 
The f i l t r a t e and w a s h i n g s of t h e r e a c t i o n s l u d g e , which had b e e n 
s e t a s i d e e a r l i e r , c o n t a i n e d l , 1 0 - d i c a r b o m e t h o x y b e n z o ( c ) c i r i n o l i n e - 5 -
o x i d e . The combined f i l t r a t e and w a s h i n g s was e v a p o r a t e d t o a b o u t h a l f 
i t s v o l u m e . An e q u a l amount o f w a t e r was added and t h e s o l u t i o n was 
c h i l l e d . The s m a l l amount o f y e l l o w c r y s t a l s wh ich s l o w l y s e p a r a t e d 
were removed b y f i l t r a t i o n and d r i e d . R e c r y s t a l l i z a t i o n from 95 p e r 
c e n t e t h a n o l y i e l d e d 0 . 0 2 g . of c r y s t a l s m e l t i n g a t l 8 1 * ° - l 8 5 * C These 
c r y s t a l s were s o l u b l e i n a c e t o n e , b e n z e n e , and h o t 95 p e r c e n t e t h a n o l , 
f a i r l y s o l u b l e i n e t h e r , and o n l y v e r y s l i g h t l y s o l u b l e i n l i g r o i n , 
and h o t w a t e r . C o n c e n t r a t e d h y d r o c h l o r i c a c i d d i s s o l v e d t h e y e l l o w 
c r y s t a l s and upon c o n c e n t r a t i n g t h e v o l u m e , w h i t e f i b r o u s c r y s t a l s s e p ­
a r a t e d . These w h i t e c r y s t a l s had t h e same m e l t i n g p o i n t a s t h e y e l l o w 
c r y s t a l s , l8Jj .°-l85°Co The y e l l o w c r y s t a l s were n o t d i a z o t i z a b l e n o r 
c o u l d t h e y b e a c e t y l a t e d by b o i l i n g a c e t i c a n h y d r i d e , m a t e r i a l m e l t i n g 
a t l 8 i 4 ° - l 8 5 * C . b e i n g r e c o v e r e d i n b o t h cases*. The i n f r a r e d s p e c t r u m of 
t h i s m a t e r i a l was t a k e n . 
A n a l . C a l c . f o r C ^ ^ N g O ^ s N, 8 .97 
Founds N, 9.U* 
U s i h g T i n and H y d r o c h l o r i c Ac id .—A m i x t u r e of 1 .0 g . o f d i m e t h y l 
6 , 6 ' - d i n i t r o d i p h e n a t e , 3 . 0 g . o f mossy t i n , and 35 m l . o f l s l h y d r o ­
c h l o r i c a c i d was p l a c e d i n a 100 m l . f l a s k . A c o n d e n s e r was a t t a c h e d 
and t h e m i x t u r e was h e a t e d u n t i l mos t o f t h e t i n was d i s s o l v e d . The 
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s t a n n o u s i o n s we re removed b y p r e c i p i t a t i n g s t a n n o u s s u l f i d e w i t h 
hyd rogen s u l f i d e . A f t e r t h e e x c e s s hyd rogen s u l f i d e was e x p e l l e d , t h e 
s o l u t i o n was made b a s i c w i t h ammonia whereupon 0 , 5 5 g« o f a w h i t e s o l i d 
p r e c i p i t a t e d . T h i s s o l i d was n o t a p p r e c i a b l y s o l u b l e i n a n y of t h e 
u s u a l o r g a n i c s o l v e n t s , and d i d n o t m e l t b y 3 6 0 ° C . An i g n i t i o n t e s t 
t h e n showed t h a t i t would n o t m e l t b u t b u r n e d t o l e a v e a s l i g h t w h i t e 
r e s i d u e wh ich s p e c t r o s c o p i c a n a l y s i s p r o v e d t o be t i n o x i d e . F u r t h e r 
t e s t s upon t h i s s o l i d gave r e s u l t s i d e n t i c a l t o t h o s e of t h e t e s t s 
c a r r i e d o u t upon t h e w h i t e s o l i d o b t a i n e d from t h e z i n c and ammonium 
c h l o r i d e r e d u c t i o n o f d i m e t h y l 6 , 6 ! - d i n i t r o d i p h e n a t e , d e s c r i b e d a b o v e . 
The i n f r a r e d s p e c t r u m of t h i s w h i t e s o l i d was i d e n t i c a l t o t h a t 
of 5 , 1 0 - d i o x o - U , 5 , 9 , 1 0 - t e t r a h y d r o - l * , 9 - d i h y d r o x y - l ; , 9 - - d i a z a p y r e n e e x c e p t 
f o r a few v e r y weak b a n d s . F u r t h e r , when t h i s s o l i d was t r e a t e d w i t h 
b o i l i n g a c e t i c a n h y d r i d e t h e p r o d u c t p o s s e s s e d an i n f r a r e d s p e c t r u m i d e n 
t i c a l t o t h a t o f a c e t y l a t e d 5 > 1 0 - d i o x o - i * , 5 , 9 , 1 0 - t e t r a h y d r o - l ; , 9 - d i h y d r o x y 
1 ; , 9 - d i a z a p y r e n e , The a c t i o n of sod ium h y d r o x i d e on 5>10-dioxo- i* ,5 ,9«10«° 
t e t r a h y d r o - J 4 , 9 - d i h y d r o x y - J 4 , 9 - d i a z a p y r e n e was p a r t i a l l y i n v e s t i g a t e d . A 
m i x t u r e o f 0 . 2 5 g . o f t h e w h i t e s o l i d and 50 m l . of a 50 p e r c e n t a -
queous e t h a n o l s o l u t i o n c o n t a i n i n g 2 , 0 g , of sod ium h y d r o x i d e was r e ­
f l u x e d f o r f o u r h o u r s . The w h i t e s o l i d was c o n v e r t e d t o a g r e e n s o l i d 
which p a r t i a l l y d i s s o l v e d t o g i v e a g r e e n s o l u t i o n . The m i x t u r e was 
f i l t e r e d h o t . Upon c o o l i n g , t h e f i l t r a t e d e p o s i t e d a s m a l l amount of 
b r i l l i a n t y e l l o w - g r e e n c r y s t a l s and d i l u t i o n w i t h w a t e r c a u s e d a f u r t h e r 
amount t o s e p a r a t e . A c i d i f i c a t i o n o f t h e f i l t r a t e p r e c i p i t a t e d a f l o c c u 
l e n t w h i t e s o l i d w i t h a r e d t i n g e . Hot a c e t i c a n h y d r i d e d i s s o l v e d t h e 
w h i t e p o r t i o n and l e f t a r e d s o l i d . The a c e t y l a t e d w h i t e p o r t i o n had an 
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i n f r a r e d s p e c t r u m w h i c h was i d e n t i c a l w i t h a c e t y l a t e d ^ l O - d i o x o - l ; ^ * " 
9910-tetrahydro-l;, 9 - d i h y d r o x y - i ; , 9 - d i a z a p y r e n e , 
The g r e e n r e s i d u e from t h e f i l t e r e d b a s i c s o l u t i o n c o u l d b e 
washed w i t h w a t e r t o g i v e a cJLear b a s i c s o l u t i o n f rom which a w h i t e p r e ­
c i p i t a t e was o b t a i n e d upon a c i d i f i c a t i o n , T h i s w h i t e p r e c i p i t a t e had 
an i n f r a r e d s p e c t r u m v e r y s i m i l a r t o t h a t o f 5 A O ^ i o x o ^ ^ ^ l O - t e t r a -
h y d r o - l ; , 9 - d i h y d r o x y - l | , 9 - d i a z a p y r e n e , 
Us ing Sodium S u l f i d e and Sodium B i c a r b o n a t e 0 — A 100 mlo t h r e e -
n e c k e d f l a s k was f i t t e d w i t h a r e f l u x c o n d e n s e r , a s t i r r e r , and a d r o p ­
p i n g f u n n e l o A s o l u t i o n of l ; , l l | go of d i m e t h y l 6 , 6 ' - d i n i t r o d i p h e n a t e 
i n 1*0 ml* of m e t h a n o l was p l a c e d i n t h e f l a s k and b r o u g h t t o g e n t l e r e ­
f l u x o A m i x t u r e of 1;,0 g 0 o f sodium s u l f i d e n o n a h y d r a t e and 1 ,25 go 
of sodium b i c a r b o n a t e d i s s o l v e d i n 10 m l 0 of w a t e r was t h e n a d d e d d r o p -
w i s e . A f t e r one and o n e - h a l f h o u r s t h e y e l l o w s o l u t i o n had t u r n e d 
o r a n g e - b r o w n and a t e s t f o r s u l f i d e i o n w i t h f e r r o u s s u l f a t e p a p e r was 
n e g a t i v e . The c o n t e n t s o f t h e f l a s k were t h e n p o u r e d i n t o a b o u t 200 go 
of i c e and w a t e r . The r e s u l t i n g y e l l o w p r e c i p i t a t e was removed b y f i l ­
t r a t i o n and washed w i t h w a t e r . The f i l t r a t e was r e s e r v e d f o r l a t e r 
t r e a t m e n t . 
Hot 1 : 1 h y d r o c h l o r i c a c i d was u s e d t o l e a c h t h e y e l l o w s o l i d , b u t 
upon n e u t r a l i z a t i o n o f t h e e x t r a c t o n l y a v e r y s m a l l amount o f a w h i t e 
f l o c c u l e n t s o l i d p r e c i p i t a t e d . An a c e t o n e wash of t h e r e m a i n i n g y e l l o w 
s o l i d removed t h e y e l l o w c o l o r i n g m a t t e r and l e f t b e h i n d 0 ,28 g , of a 
n e a r l y w h i t e ( g r e e n i s h t i n g e ) s o l i d . 
The f i l t r a t e , r e s e r v e d from t h e f i l t r a t i o n of t h e y e l l o w s o l i d , 
was made a c i d i c . The a c i d i f i e d f i l t r a t e y i e l d e d 0 , 8 g , of 6 , 6 ' - d i n i t r o -
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d i p h e n i c a c i d , r e s u l t i n g f rom s a p o n i f i c a t i o n o f t h e e s t e r d u r i n g t h e 
r e a c t i o n , and 0 o l l go o f a d u l l w h i t e s o l i d shown by i t s i n f r a r e d 
s p e c t r u m t o be i d e n t i c a l w i t h t h e g r e e n i s h w h i t e s o l i d a b o v e . A c l o s e 
compar i son o f t h e p r o p e r t i e s and i n f r a r e d s p e c t r u m of t h i s compound was 
made w i t h t h a t o f 5 , ^ 0 - d i o x Q - i i , 5 , 9 « 1 0 - t e t r a h y d r o - i * , 9 * - d i h y d r o x y - J 4 , 9 -
d i a z a p y r e n e , o b t a i n e d from t h e z i n c and ammonium c h l o r i d e r e d u c t i o n 
method d e s c r i b e d a b o v e . S i n c e t h e p r o p e r t i e s and s p e c t r a o f t h e two 
compounds c o r r e s p o n d e d e x a c t l y , t h e y were assumed t o be i d e n t i c a l and 
an a n a l y s i s of t h i s m a t e r i a l was o m i t t e d . 
A t t e m p t e d P r e p a r a t i o n o f D i m e t h y l 2 , 2 f , 2 " , 5 j - T e t r a n i t r o - m - t e r p h e n y l -
6 , 6 " - d i c a r b o x y l a t e 
P r e p a r a t i o n o f 2 , 6 - D i b r o m o - p - n i t r o a n i l i n e , — T h i s compound was p r e p a r e d 
by b r o m i n a t i n g p - n i t r o a n i l i n e a c c o r d i n g t o t h e method of Hol leman ( 2 6 ) , 
i n 9 7 . 5 p e r c e n t y i e l d . The m e l t i n g p o i n t o f 2 0 2 ° - 2 0 3 ° C , was i n c l o s e 
a g r e e m e n t w i t h t h e l i t e r a t u r e v a l u e s . However , s u b l i m a t i o n o r s e v e r a l 
r e c r y s t a l l i z a t i o n s f rom e t h a n o l r a i s e d t h e m e l t i n g p o i n t t o 2 0 6 ° - 2 0 7 ° C e 
P r e p a r a t i o n of 2 , 6 - D i b r o m o - l , i | - d i n i t r o b e n z e n e T h e f o l l o w i n g p r e p a r a ­
t i o n of t h i s compound was b a s e d on t h e work of Emmons ( 2 7 ) . 
A m i x t u r e of 2 3 . 6 g . o f 2 , 6 - d i b r o m o - p - n i t r o a n i l i n e and 100 m l . 
of t r i f l u o r o a c e t i c a c i d was p u t i n a 300 m l . t h r e e - n e c k e d f l a s k . The 
f l a s k was f i t t e d w i t h a s t i r r e r , a d r o p p i n g f u n n e l , and a t h e r m o m e t e r 
mounted i n a c u t away c o r k 0 The a s s e m b l y was t h e n p l a c e d i n a h o o d . 
By means o f a h e a t i n g m a n t l e t h e t e m p e r a t u r e was r a i s e d t o k0°"h^o0<,9 
a t wh ich t e m p e r a t u r e t h e d r o p w i s e a d d i t i o n of 1 1 . 0 m l . o f 90 p e r c e n t 
h y d r o g e n p e r o x i d e was s t a r t e d . I n a b o u t one m i n u t e t h e t e m p e r a t u r e b e -
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gan t o c l i m b s t e a d i l y . By r emov ing t h e h e a t i n g m a n t l e and i n t e r m i t ­
t e n t l y c o o l i n g t h e f l a s k w i t h c o l d w a t e r , t h e t e m p e r a t u r e was h e l d a t 
6 0 ° - 6 5 ° C . F r o t h i n g o c c u r r e d and t h e l i g h t y e l l o w n e e d l e s of t h e amine 
d i s s o l v e d a n d were r e p l a c e d by s t u b b y o r a n g e n e e d l e s . A f t e r t h e a d d i ­
t i o n of t h e p e r o x i d e was c o m p l e t e d , t h e f r o t h i n g s t o p p e d and t h e t e m ­
p e r a t u r e b e g a n t o f a l l « The h e a t i n g m a n t l e was r e p l a c e d and t h e t e m ­
p e r a t u r e was m a i n t a i n e d a t 6 0 ° - 6 5 ° C . f o r 15 more m i n u t e s . The f l a s k 
was a l l o w e d t o c o o l t o room t e m p e r a t u r e and t h e c o n t e n t s were p o u r e d 
i n t o a b o u t 300 m l . of w a t e r . A f t e r t h e p r e c i p i t a t e c o a g u l a t e d , i t was 
f i l t e r e d and d r i e d . 
The c r u d e p r o d u c t was q u i c k l y washed w i t h s m a l l p o r t i o n s o f c o l d 
g l a c i a l a c e t i c a c i d . T h i s e f f e c t i v e l y removed some d a r k t a r r y m a t e r i a l 
from t h e p r o d u c t , l e a v i n g a c l e a n y e l l o w c r y s t a l l i n e s o l i d . However , 
t h e wash a l s o s l o w l y d i s s o l v e d t h e 2 , 6 - d i b r o r a o - l , l ; - d i n i t r o b e n z e n e 
which was t h e b u l k o f t h e y e l l o w s o l i d . T h i s d i s s o l v e d d i n i t r o com­
pound was r e c o v e r e d i n a somewhat impure s t a t e by d i l u t i n g t h e a c e t i c 
a c i d wash w i t h w a t e r , f i l t e r i n g o f f t h e s o l i d , and r e c r y s t a l l i z i n g 
f rom 95 p e r c e n t e t h a n o l u s i n g a l i b e r a l amount of d e c o l o r i z i n g c h a r c o a l . 
P u r i f i c a t i o n by c h r o m a t o g r a p h y l e d t o a p u r e r p r o d u c t . The c r u d e 
m a t e r i a l was d i s s o l v e d i n t h e l e a s t amount o f c h l o r o f o r m and a b s o r b e d 
on a s i l i c i c a c i d - c h l o r o f o r m co lumn . O n l y a s h o r t c o l u m n , f i v e o r s i x 
c e n t i m e t e r s i n h e i g h t , was n e e d e d b e c a u s e t h e i m p u r i t i e s s t u c k f a s t a t 
t h e t o p of t h e column w h i l e t h e d i n i t r o compound was e a s i l y e l u t e d 
w i t h c h l o r o f o r m . The m a t e r i a l r e c o v e r e d from e v a p o r a t i o n o f t h e c h l o r o ­
form was r e c r y s t a l l i z e d once from 95 p e r c e n t e t h a n o l . 
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The c l e a n y e l l o w s o l i d l e f t from t h e c o l d g l a c i a l a c e t i c a c i d 
wash of t h e t a r r y p r o d u c t was 2 , 6 - d i b r o m o - l , l * - d i n i t r o b e n z e n e c o n t a i n i n g 
some u n r e a c t e d s t a r t i n g m a t e r i a l . The d i n i t r o compound was s e p a r a t e d 
by a l l o w i n g t h e m i x t u r e t o s t a n d i n g l a c i a l a c e t i c a c i d a t room t e m p e r ­
a t u r e u n t i l t h e y e l l o w f l a k e s of t h e d i n i t r o compound d i s s o l v e d and 
l e f t b e h i n d t h e f i n e c r y s t a l s of t h e a m i n e . The amine was removed by 
f i l t r a t i o n . By d i l u t i n g t h e a c e t i c a c i d f i l t r a t e w i t h w a t e r , t h e d i ­
n i t r o compound was r e c o v e r e d . R e c r y s t a l l i z a t i o n was from 95 p e r c e n t 
e t h a n o l . The m e l t i n g p o i n t was 129* > -130°C. i n a g r e e m e n t w i t h t h e l i t e r ­
a t u r e (1*8). The combined w e i g h t of t h e v a r i o u s p o r t i o n s of 2 , 6 - d i b r o m o -
l , l l - d i n i t r o b e n z e n e was 18 .1 ; g« f o r a 70 p e r c e n t y i e l d . 
The Ul lmann R e a c t i o n b e t w e e n 2 , 6 ~ D i b r o m o - l , l | - ° d i n i t r o b e n z e n e and Methy l 
2 - B r o m o - 3 - n i t r o b e n z o a t e . — A t h e r m o m e t e r and a t e s t t u b e 2 . 5 cm. i n d i a m ­
e t e r and 15 cm. i n l e n g t h were b o t h immersed i n an o i l b a t h and c lamped 
i n p o s i t i o n . The b a t h was h e a t e d t o 180°C . and 3o6 g . of 2 , 6 - d i b r o m o -
l , l ; - d i n i t r o b e n z e n e and 11.1*1* g . of m e t h y l 2 - b r o m o - 3 - n i t r o b e n z o a t e were 
added t o t h e t e s t t u b e . The m e l t was mixed t h o r o u g h l y . Then 8 . 0 g . of 
a c t i v a t e d c o p p e r powder (1*6) was g r a d u a l l y added i n s p a t u l a - e n d p o r t i o n s 
w i t h s t i r r i n g a f t e r e a c h a d d i t i o n . The t e m p e r a t u r e r o s e s t e a d i l y t o 
210*~220"C. where i t was h e l d u n t i l t h e end of t h e c o p p e r a d d i t i o n . 
T h i s t o o k a b o u t 30 m i n u t e s . The t e m p e r a t u r e was t h e n m a i n t a i n e d a t 2 2 0 * -
225*0o f o r 30 m i n u t e s l o n g e r . A f t e r t h e t e s t t u b e was c o o l e d t o room 
t e m p e r a t u r e i t was b r o k e n , t h e r e a c t i o n mass removed and e x t r a c t e d w i t h 
a c e t o n e i n a S o x h l e t e x t r a c t o r . The a c e t o n e was e v a p o r a t e d and t h e r e ­
a c t i o n m i x t u r e was d r i e d B The w e i g h t of t h e m i x t u r e was 8 . 5 g . 
(1*8) G. Korne r and A. C o n t a r d i , A t t i a c c a d . L i n c e i , 2 2 , i i , 
6 3 1 ( 1 9 1 3 ) . 
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To s e p a r a t e t h e r e a c t i o n p r o d u c t s , f r a c t i o n a l c r y s t a l l i z a t i o n 
from 95 p e r c e n t e t h a n o l was t r i e d f i r s t . The f i r s t c r o p o f c r y s t a l s 
was 1*5 g» o f r e a s o n a b l y p u r e d i m e t h y l 6 , 6 ' - d i n i t r o d i p h e n a t e , b u t 
t h e r e a f t e r no p u r e f r a c t i o n c o u l d b e o b t a i n e d . 
The e t h a n o l s o l v e n t was t h e n e v a p o r a t e d and t h e r e s i d u e was 
d r i e d . The m i x t u r e was t a k e n u p i n t h e l e a s t amount of c h l o r o f o r m 
and p u t on a column o f s i l i c i c a c i d s u s p e n d e d i n c h l o r o f o r m 19 »k cm. 
h i g h and U.3 cm. i n d i a m e t e r . E l u t i o n was b y c h l o r o f o r m . Th ree v e r y 
t h i n y e l l o w bands d e v e l o p e d c l o s e t o t h e moving f r o n t , b u t i n b a c k o f 
t h e s e t h e whole column was d a r k g r e e n i s h y e l l o w w i t h no v i s i b l e b a n d s „ 
The t h r e e b a n d s were removed and t h e s o l i d s o b t a i n e d f rom them were 
r e c r y s t a l l i z e d from 95 p e r c e n t e t h a n o l . 
Band # 1 c o n t a i n e d 0 . 1 g . o f m e t h y l 2 - b r o m o - 3 - n i t r o b e n z o a t e . 
Band # 2 c o n t a i n e d 0 . 0 5 g . of m e t h y l 2 - b r o m o - 3 - n i t r o b e n z o a t e and 
0 . 2 g . of d i m e t h y l 6 , 6 ' - d i n i t r o d i p h e n a t e . 
Band # 3 c o n t a i n e d 0 . 7 go of d i m e t h y l 6 , 6 ' - d i n i t r o d i p h e n a t e . 
The r e s t of t h e m a t e r i a l was s t r i p p e d f rom t h e column w i t h a 
1 : 1 m e t h a n o l - c h l o r o f o r m m i x t u r e and d r i e d . The d r y s a m p l e s was t h e n 
vacuum s u b l i m e d a t 70°Co and 2 mm. p r e s s u r e , whereupon 0 . 1 g . o f 
m e t h y l 2 - b r o m o - 3 - n i t r o b e n z o a t e was o b t a i n e d . I n c r e a s i n g t h e t e m p e r a t u r e 
of t h e s u b l i m a t i o n f a i l e d t o y i e l d a n y p u r e c o m p o n e n t . The s e p a r a t i o n 
a t t e m p t was t h e n a b a n d o n e d . 
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A t t e m p t e d P r e p a r a t i o n of D i m e t h y l 2 , 2 " - D i n i t r o - o - t e r p h e n y l - 6 , 6 n -
d i c a r b o x y l a t e 
P r e p a r a t i o n of o - I o d o n i t r o b e n z e n e , — T h e method o f B a e y e r (1*9), by 
w h i c h o - n i t r o a n i l i n e i s d i a z o t i z e d and t r e a t e d w i t h p o t a s s i u m i o d i d e , 
was u s e d t o p r e p a r e t h i s compound,, The m a t e r i a l m e l t e d a t 53 °C , and 
t h e y i e l d was n e a r l y q u a n t i t a t i v e . 
P r e p a r a t i o n of o - I o d o a n i l i n e 0 — B a e y e r 1 s method (1*9) f o r t h e p r e p a r a t i o n 
of t h i s compound by r e d u c i n g o - i o d o n i t r o b e n z e n e w i t h s t a n n o u s c h l o r ­
i d e a f f o r d e d m a t e r i a l m e l t i n g a t 6 0 * - 6 l ° C o i n 85 p e r c e n t y i e l d . The 
m e l t i n g p o i n t a g r e e d w i t h t h e l i t e r a t u r e . 
P r e p a r a t i o n o f o - D i i o d o b e n z e n e , — T h i s compound was p r e p a r e d b y t h e 
d i a z o t i z a t i o n method o f K o r n e r and Wender ( £ 0 ) o The y i e l d o f m a t e r i a l , 
b o i l i n g a t 109°C a t 3o0 mm, p r e s s u r e , was 35 p e r c e n t of t h e t h e o r e t i ­
c a l . 
The Ul lmann R e a c t i o n b e t w e e n o - D i i o d o b e n z e n e and M e t h y l 2~Bromo-3~ 
n i t r o b e n z o a t e , — 
Wi th Dimethy l fo rmamide a s S o l v e n t , — A m i x t u r e of 5*0 g . o f o -
d i i o d o b e n z e n e and 5«>0 g , of m e t h y l 2 - b r o m o - 3 - n i t r o b e n z o a t e was p l a c e d 
i n a 100 m l , t h r e e - n e c k e d f l a s k e q u i p p e d w i t h a s t i r r e r and r e f l u x 
c o n d e n s e r . To t h i s m i x t u r e was a d d e d 3 5 m l , of d i m e t h y l f o r m a m i d e and 
t h e whole b r o u g h t t o r e f l u x . To t h e r e f l u x i n g s o l u t i o n 7»5 g« o f 
a c t i v a t e d c o p p e r powder (1;6) was added i n s m a l l p o r t i o n s . The s o l u t i o n 
t u r n e d g r e e n i m m e d i a t e l y b u t g r a d u a l l y changed t o an o r a n g e - b r o w n , 
(Il9) A, B a e y e r , B e r , , 3 8 , 2759 ( l 9 0 5 ) c 
(50 ) E , G, K o r n e r and V, Wender , G a z z , chem, i t a l , , 17s 1*86 
(1887)« ~ ~~ 
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A f t e r t h e a d d i t i o n was c o m p l e t e d , t h e s o l u t i o n was r e f l u x e d f o r two 
h o u r s . At t h e end of t h i s t i m e 7*5 g« more c o p p e r powder was added 
and r e f l u x i n g was c o n t i n u e d f o r t h r e e a d d i t i o n a l h o u r s . The f l a s k was 
a l l o w e d t o c o o l and t h e c o n t e n t s were p o u r e d i n t o 800 m l , of w a t e r . 
When t h e p r e c i p i t a t e had c o a g u l a t e d i t was f i l t e r e d o f f and d r i e d . 
The p r e c i p i t a t e was t h e n e x t r a c t e d s e v e r a l t i m e s w i t h h o t 95 p e r c e n t 
e t h a n o l . S e v e r a l c r o p s of c r y s t a l s w e r e o b t a i n e d by s u c c e s s i v e e v a p o ­
r a t i o n and c h i l l i n g of t h e a l c o h o l l e a c h . I n t h i s way 1 . 1 g . of d i ­
m e t h y l 6 , 6 ' - d i n i t r o d i p h e n a t e and a v e r y s m a l l amount of u n r e a c t e d 
m e t h y l 2 - b r o r a o - 3 - n i t r o b e n z o a t e were r e c o v e r e d b u t none of t h e d e s i r e d 
p r o d u c t was f o u n d . 
W i t h No S o l v e n t . - - I n a 100 m l . f l a s k were p l a c e d 7 - 0 g . of o -
d i i o d o b e n z e n e and 7*0 g . of m e t h y l 2 - b r o m o - 3 - n i t r o b e n z o a t e . The f l a s k 
was h e a t e d by a h e a t i n g m a n t l e t o 200*0 , a n d , a f t e r t h o r o u g h l y s t i r r i n g 
t h e m e l t , a s p a t u l a - e n d of a c t i v a t e d c o p p e r powder (U6) was a d d e d . The 
t e m p e r a t u r e r o s e v e r y r a p i d l y t o o v e r 2 2 0 * 0 . The f l a s k was c o o l e d some­
w h a t and t h e t e m p e r a t u r e was h e l d a r o u n d 2 0 0 * 0 . By t h e t i m e 6 , 0 g . of 
c o p p e r had b e e n a d d e d , t h e m e l t was s o t h i c k and gummy t h a t s t i r r i n g 
was i m p o s s i b l e . The r e a c t i o n m i x t u r e was a l l o w e d t o c o o l and was t h e n 
e x t r a c t e d w i t h a c e t o n e . S u c c e s s i v e e v a p o r a t i o n s of t h e a c e t o n e y i e l d e d 
2 . 2 g . of d i m e t h y l 6 , 6 ' - d i n i t r o d i p h e n a t e , O.U g . of m e t h y l 2 - b r o m o - 3 -
n i t r o b e n z o a t e , and a s m a l l q u a n t i t y of o - d i i o d o b e n z e n e • None of t h e 
d e s i r e d o - t e r p h e n y l was f o u n d . 
A t t e m p t e d P r e p a r a t i o n of 3 ' , 6 , 6 f , - T r i m e t h y 1 - 2 , 2 H - d i n i t r o - o - t e r p h e n y l 
P r e p a r a t i o n of 2 - M e t h y l - 6 - n i t r o a n i l i n e , — T h e method of n i t r a t i n g o -
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t o l u i d i n e s u g g e s t e d by Howard ( 5 l ) a f f o r d e d t h i s m a t e r i a l i n 55 p e r 
c e n t y i e l d . When t h e c r u d e p r o d u c t was p u r i f i e d b y s t e a m d i s t i l l a ­
t i o n , a m a t e r i a l o f s a t i s f a c t o r y y i e l d and p u r i t y was o b t a i n e d by 
c o l l e c t i n g o n l y 2h l i t e r s of d i s t i l l a t e r a t h e r t h a n t h e 36 l i t e r s 
recommended. 
P r e p a r a t i o n o f 2 - I o d o - 3 ~ n i t r o t o l u e n e . — T h e method o f W i t t i g and 
S t i c h n o t h (52) was m o d i f i e d t o p r e p a r e t h i s compound. 
I n a two l i t e r t h r e e - n e c k e d f l a s k f i t t e d w i t h a r e f l u x c o n d e n ­
s e r , a s t i r r e r , and a d r o p p i n g f u n n e l , was p l a c e d 60 g . of 2 - m e t h y l -
6 - n i t r o a n i l i n e . A t h e r m o m e t e r was s u s p e n d e d i n t o t h e f l a s k t h r o u g h 
t h e r e f l u x c o n d e n s e r . To t h e f l a s k was now added 175 m l . o f c o n c e n ­
t r a t e d h y d r o c h l o r i c a c i d . The m i x t u r e was h e a t e d w i t h good s t i r r i n g 
t o 80°C . T h i s t e m p e r a t u r e was m a i n t a i n e d u n t i l t h e amine d i s s o l v e d . 
Then from t h e d r o p p i n g f u n n e l 900 m l . of w a t e r was s l o w l y a d d e d . When 
a l l t h e w a t e r had b e e n a d d e d , t h e f l a s k was c o o l e d t o 0°Q. and some p r e ­
c i p i t a t e d amine s a l t t h a t had s t u c k t o t h e s i d e s of t h e f l a s k was b r o ­
ken l o o s e . Wi th v i g o r o u s s t i r r i n g a s o l u t i o n o f 2 8 . 0 g . o f sodium 
n i t r i t e i n 75 m l . o f w a t e r was s l o w l y a d d e d . The t e m p e r a t u r e was k e p t 
i n t h e r a n g e o f 0 ° - 5 ° C . S t i r r i n g of t h e c o l d s o l u t i o n was c o n t i n u e d 
a f t e r t h e a d d i t i o n o f t h e sodium n i t r i t e u n t i l a n e a r l y c l e a r s o l u t i o n 
was o b t a i n e d . A s o l u t i o n of 100 g . of p o t a s s i u m i o d i d e i n 200 m l . o f 
w a t e r was t h e n s l o w l y a d d e d . A f t e r a l l o w i n g t h e r e a c t i o n m i x t u r e t o 
( 5 1 ) J* D . Howard, O r g a n i c S y n t h e s e s , V o l . 3 5 . John W i l e y and 
S o n s , I n c . , New York , N . Y . , 1 9 5 5 , P<> 3 . 
( 52 ) Go W i t t i g and 0 . S t i c h n o t h , B e r . , 6 8 , 928 (1935) 
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s t a n d o v e r n i g h t a t room t e m p e r a t u r e t h e s o l i d was f i l t e r e d o f f . The 
d a r k s o l i d was washed w i t h d i l u t e sodium h y d r o x i d e u n t i l t h e i o d i n e 
c o l o r was r emoved . 
The u n r e a c t e d amine was e f f e c t i v e l y removed by s t i r r i n g t h e 
s o l i d i n a s t r o n g 5*1 h y d r o c h l o r i c a c i d s o l u t i o n u n t i l t h e o r a n g e 
f l e c k s of t h e amine d i s a p p e a r e d . The s o l i d was f i l t e r e d , washed s u c ­
c e s s i v e l y w i t h 1 . 1 h y d r o c h l o r i c a c i d and w a t e r , t h e n d r i e d . The c r u d e 
i o d o compound weighed 85*5 g o , wh ich was 8 2 , 9 p e r c e n t of t h e t h e o r e t i ­
c a l y i e l d . I n s t e a d of p e r f o r m i n g a recommended s t e a m d i s t i l l a t i o n a t 
t h i s p o i n t , t h e compound was p u r i f i e d j u s t a s w e l l by w a s h i n g once 
q u i c k l y w i t h c o l d 50 p e r c e n t e t h a n o l a n d t h e n r e c r y s t a l l i z i n g f rom 
e t h a n o l - w a t e r . I n t h i s way 7 7 . 7 g o , o r 75 p e r c e n t , of 2 - i o d o - 3 - n i t r o -
t o l u e n e was o b t a i n e d , m e l t i n g a t 6 6 ° - 6 7 ° C , The l i t e r a t u r e v a l u e i s 
68*C. ( 5 2 ) , 
P r e p a r a t i o n of 2 , 2 ° - D i m e t h y l - 6 , 6 ' - d i n i t r o b i p h e n y l , — 
Ullmann R e a c t i o n w i t h No S o l v e n t , — T h i s p r e p a r a t i o n was a d a p t e d 
from t h e method of u i lmann and F r e n t z e l l ( 5 3 ) o 
A 2 , 5 cm, by 15 cm, t e s t t u b e was immersed i n an o i l b a t h h e l d 
a t 185°C, I n t h e h o t t e s t t u b e was p l a c e d 1 0 , 0 g , o f 2 - i o d o - 3 - n i t r o -
t o l u e n e . When t h i s h a d m e l t e d , s m a l l p o r t i o n s of a c t i v a t e d c o p p e r pow­
d e r (|*6) were g r a d u a l l y a d d e d . The m e l t was s t i r r e d w e l l w i t h a t h e r ­
mometer a f t e r e a c h a d d i t i o n . The e x o t h e r m i c r e a c t i o n was h e l d i n t h e 
t e m p e r a t u r e r a n g e 2 0 0 ° - 2 l 5 * C , A f t e r 1 0 , 0 g , o f c o p p e r powder was a d d e d , 
t h e t e m p e r a t u r e was m a i n t a i n e d a t 2 0 0 ° - 2 1 0 ° C , f o r an a d d i t i o n a l 1*5 
(53) F , Ullmann and L , F r e n t z e l l , B e r , , 3 8 , 725 ( 1 9 0 5 ) , 
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m i n u t e s . The t u b e was t h e n c o o l e d and t h e r e a c t i o n mass was l e a c h e d 
w i t h t h r e e 25 -30 m l . p o r t i o n s of h o t 95 p e r c e n t e t h a n o l . The e x t r a c t 
was t r e a t e d w i t h c h a r c o a l and f i l t e r e d . By e v a p o r a t i n g t h e e t h a n o l t o 
a b o u t h a l f i t s o r i g i n a l volume and c h i l l i n g , 2 . 0 g . of 2 , 2 ' - d i m e t h y l -
6 , 6 , - d i n i t r o b i p h e n y l was o b t a i n e d . S u b s e q u e n t r e d u c t i o n s i n volume and 
c h i l l i n g gave a d d i t i o n a l m a t e r i a l and b r o u g h t t h e t o t a l w e i g h t t o 3 . 8 5 
g« The compound m e l t e d a t 1 0 7 . 5 * - 1 0 8 . 5 * C S i n c e 2 - i o d o - 3 - n i t r o t o l u e n e 
was q u i c k l y s o l u b l e i n l i g r o i n and 2 , 2 ' - d i m e t h y l - 6 , 6 5 - d i n i t r o b i p h e n y l 
was o n l y s l o w l y s o , t h e u n r e a c t e d i o d o compound was removed by a t r i t u ­
r a t i o n i n l i g r o i n of a b o u t 1 0 - 1 5 s e e s . The f i l t e r e d m a t e r i a l we ighed 
3 . 7 5 go f o r a 7 2 . 5 p e r c e n t y i e l d . The compound m e l t e d a t 109* > -109.5°Co 
The l i t e r a t u r e v a l u e i s 1 1 1 * - 1 1 2 * 0 . ( 5 3 ) . 
Ullmann R e a c t i o n w i t h Dimethyl formamide a s S o l v e n t . — A m i x t u r e 
of 1 0 . 0 g . of 2 - i o d o - 3 - n i t r o t o l u e n e and 35 m l . of d i m e t h y l f o r m a m i d e was 
p l a c e d i n a 100 m l . t h r e e - n e c k e d f l a s k e q u i p p e d w i t h a s t i r r e r and a 
r e f l u x c o n d e n s e r . The m i x t u r e was b r o u g h t n e a r l y t o r e f l u x . To t h e 
s o l u t i o n 5o0 g . of a c t i v a t e d c o p p e r powder (U6) was added i n one p o r ­
t i o n and t h e m i x t u r e was a l l o w e d t o r e f l u x f o r t h r e e h o u r s . At t h e end 
of t h i s t i m e 5o0 g . more of c o p p e r powder was added and t h e m i x t u r e was 
r e f l u x e d f o r an a d d i t i o n a l t h r e e h o u r s . The f l a s k was t h e n a l l o w e d t o 
c o o l and t h e c o n t e n t s were p o u r e d i n t o 300 m l . of w a t e r . The s l u d g e 
was f i l t e r e d o f f , d r i e d , and e x t r a c t e d f o u r t i m e s w i t h 30-U0 m l . p o r ­
t i o n s of a c e t o n e . E v a p o r a t i o n of t h e a c e t o n e l e f t a t a r r y s o l i d . Some 
g r e e n c o p p e r s a l t s and some t a r r y m a t e r i a l were removed by s t i r r i n g t h e 
c r u s h e d s o l i d i n g l a c i a l a c e t i c a c i d f o r s e v e r a l m i n u t e s . The a c e t i c 
a c i d was d i l u t e d w i t h w a t e r t o a b o u t t w i c e i t s v o l u m e . T h i s d i l u t i o n 
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p r e c i p i t a t e d t h e s o l i d b u t t h e c o p p e r s a l t s and t h e t a r r y m a t e r i a l 
r ema ined i n t h e 1 :1 a c e t i c a c i d . The s o l i d was f i l t e r e d o f f , washed 
w i t h w a t e r and d r i e d . A q u i c k t r i t u r a t i o n w i t h l i g r o i n d i s s o l v e d o u t 
and u n r e a c t e d i o d o compound. A f t e r r emova l b y f i l t r a t i o n , t h e r e m a i n ­
i n g s o l i d was r e c r y s t a l l i z e d from 95 p e r c e n t e t h a n o l . S e v e r a l c r o p s 
o f c r y s t a l s t o t a l e d 3ol*5 g . o f 2 , 2 ' - d i m e t h y l - 6 , 6 ' - d i n i t r o b i p h e n y l 
which m e l t e d a t 1 0 9 e - 1 0 9 . 5 e C . The y i e l d was 6 6 . 7 p e r c e n t . 
P r e p a r a t i o n of 2 , 2 ' - D i m e t h y l ^ - a m i n o ^ 1 - n i t r o b i p h e n y l . — T h i s compound 
was p r e p a r e d by a m o d i f i c a t i o n of t h e method u s e d b y P u r d i e (20) f o r 
t h e p r e p a r a t i o n of 2 - a m i n o - 2 ' - n i t r o b i p h e n y l . 
A m i x t u r e of 3 . 0 g . of 2 , 2 ' - d i m e t h y l - 6 , 6 ' - d i n i t r o b i p h e n y l and 
1*0 m l . o f 95 p e r c e n t e t h a n o l was added t o a 100 m l . f l a s k and h e a t e d 
t o r e f l u x . A sod ium p o l y s u l f i d e s o l u t i o n was t h e n s l o w l y a d d e d t h r o u g h 
t h e c o n d e n s e r . T h i s s o l u t i o n was p r e p a r e d b y h e a t i n g 0 . 7 6 g . of s u l f u r 
and 3o0 g . of sod ium s u l f i d e n o n a h y d r a t e i n 10 m l . o f w a t e r u n t i l a 
c l e a r s o l u t i o n was o b t a i n e d . A f t e r r e f l u x i n g t h e r e a c t i o n f o r t h r e e 
h o u r s , t h e c o n t e n t s o f t h e f l a s k were p o u r e d i n t o an e v a p o r a t i n g d i s h 
and a l l o w e d t o e v a p o r a t e p a r t i a l l y i n a h o o d . About an e q u a l volume 
of w a t e r was t h e n added a n d t h e whole m i x t u r e was e x t r a c t e d w i t h t h r e e 
25 m l . p o r t i o n s o f e t h e r . The e t h e r was washed w i t h w a t e r and t h e n 
d r i e d o v e r sodium h y d r o x i d e p e l l e t s . The d r i e d e t h e r s o l u t i o n was 
t r e a t e d w i t h a l i t t l e d e c o l o r i z i n g c h a r c o a l , f i l t e r e d , and t h e n e v a p o ­
r a t e d t o d r y n e s s * The o i l l e f t from t h e e v a p o r a t i o n of t h e e t h e r s l o w ­
l y s o l i d i f i e d . T h i s s o l i d was t r e a t e d w i t h s e v e r a l p o r t i o n s of warm 
7 . 0 p e r c e n t h y d r o c h l o r i c a c i d t o d i s s o l v e t h e a m i n e . The a c i d s o l u t i o n 
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was f i l t e r e d and t h e amine was p r e c i p i t a t e d b y t h e a d d i t i o n of ammo­
nium h y d r o x i d e o The amine was f i l t e r e d o f f and r e c r y s t a l l i z e d from 
e t h a n o l and w a t e r . The y i e l d of 2 , 2 ' - d i m e t h y l - 6 - a m i n o - 6 ' - n i t r o b i ­
p h e n y l t h u s o b t a i n e d was 1 .39 g . o r 5 2 . 5 p e r c e n t of t h e t h e o r e t i c a l . 
The m e l t i n g p o i n t was 1 2 2 ° - 1 2 3 . 5 ° C » • compared w i t h t h e l i t e r a t u r e v a l u e 
(51|) of 1 2 2 ° - 1 2 3 ° C . 
P r e p a r a t i o n o f 2 , 2 ' - D i m e t h y l - 6 - i o d o - 6 8 - n i t r o b i p h e n y l . — A n g e l e t t i ' s 
method (29 ) f o r t h e p r e p a r a t i o n of t h i s compound was c o n s i d e r a b l y 
a l t e r e d . 
I n a 100 m l . E r l e n m e y e r f l a s k a p a s t e was made of 1 . 0 g . of 
2 . 2 ' - d i m e t h y l - 6 - a m i n o - 6 « - n i t r o b i p h e n y l and 0 . 5 ml* o f c o n c e n t r a t e d s u l ­
f u r i c a c i d . To t h e p a s t e was s l o w l y added 25 m l . o f w a t e r , whereupon 
t h e s a l t d i s s o l v e d . The f l a s k was t h e n p l a c e d i n a f r e e z i n g m i x t u r e . 
At a t e m p e r a t u r e of 0 ° - 5 ° C . , a s o l u t i o n o f 0 . 3 g . of sodium n i t r i t e i n 
3 . 0 m l . o f w a t e r was a d d e d d r o p w i s e . A f t e r t h e s o l u t i o n was f i l t e r e d 
t o f r e e i t from a s m a l l amount o f brown p r e c i p i t a t e , 0 . 6 g , of p o t a s - ' 
s ium i o d i d e i n 10 m l . o f w a t e r was added w i t h s t i r r i n g . The r e a c t i o n 
was h e a t e d on a s t e a m b a t h f o r 30 m i n u t e s t h e n a l l o w e d t o s t a n d o v e r ­
n i g h t . The c r u d e iodo compound was f i l t e r e d o f f . I n one t r i a l i t was 
p u r i f i e d by s t e a m d i s t i l l a t i o n . I n a n o t h e r t r i a l i t was p u r i f i e d b y 
vacuum s u b l i m a t i o n . I n e i t h e r c a s e , c r y s t a l l i z a t i o n from l i g r o i n f o l ­
l o w e d . B o t h me thods y i e l d e d 0 . 3 8 g , , a 26 p e r c e n t y i e l d , of 2 , 2 5 - d i ­
me t h y l - 6 - i o d o - 6 > - n i t r o b i p h e n y l which m e l t e d a t 1 2 8 ° - 1 2 9 C C . The l i t e r ­
a t u r e v a l u e i s 1 2 9 ° - 1 3 0 ° C , ( 2 9 ) . S i n c e t h i s m a t e r i a l was o n l y s l o w l y 
(5k) A . A n g e l e t t i and P , G u a l a , Gazz . c h i m . i t a l . , 6 l , 6 5 1 ( 1 9 3 1 ) . 
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d i s t i l l e d by s t e a m , p u r i f i c a t i o n by vacuum s u b l i m a t i o n a t 9 0 ° - 9 5 ° C . 
and 1 ,0 ran. p r e s s u r e was f a s t e r . . 
The I o d i n a t i o n o f m - N i t r o a n i l i n e 
Us ing Two Moles of I o d i n e M o n o c h l o r i d e p e r Mole o f m - N i t r o a n i l i n e . - -
T h i s p r o c e d u r e was a d a p t e d from a method f o r i o d i n a t i n g p - n i t r o a n i l i n e 
p r o p o s e d b y S a n d i n , D r a k e , and L e g e r (55)o The compounds i s o l a t e d i n 
t h i s e x p e r i m e n t were i d e n t i f i e d by a c o m p a r i s o n of t h e m e l t i n g p o i n t s 
and o t h e r c h a r a c t e r i s t i c s of t h e i o d i n a t e d compounds of m - n i t r o a n i l i n e 
l i s t e d i n t h e l i t e r a t u r e . 
A m i x t u r e of 6 9 . 0 g . ( 0 . 5 mole) o f m - n i t r o a n i l i n e and 185 m l . of 
g l a c i a l a c e t i c a c i d was p l a c e d i n a two l i t e r t h r e e - n e c k e d f l a s k p r o ­
v i d e d w i t h a s t i r r e r , a r e f l u x c o n d e n s e r , and a d r o p p i n g f u n n e l . The 
m i x t u r e was b r o u g h t t o a b o i l i n o r d e r t o d i s s o l v e t h e a m i n e . The h e a t 
was t h e n t u r n e d o f f . Wi th r a p i d s t i r r i n g , a m i x t u r e of l62.>5 g . ( l mo le ) 
of i o d i n e m o n o c h l o r i d e (55) i n 50 m l . o f g l a c i a l a c e t i c a c i d was added 
from t h e d r o p p i n g f u n n e l o v e r a h a l f h o u r . A f t e r t h e a d d i t i o n was com­
p l e t e d , t h e s o l u t i o n was r e f l u x e d f o r f o u r h o u r s , and a t t h e end of 
t h i s t i m e , t h e f l a s k was a l l o w e d t o c o o l t o room t e m p e r a t u r e . As t h e 
r e a c t i o n c o o l e d , a mass o f c r y s t a l s p r e c i p i t a t e d . These c r y s t a l s were 
f i l t e r e d o f f and t h e f i l t r a t e was s e t a s i d e f o r l a t e r t r e a t m e n t . The 
c r y s t a l s were washed w i t h c o l d g l a c i a l a c e t i c a c i d s e v e r a l t i m e s and 
t h e n t r i t u r a t e d i n a sodium b i s u l f i t e s o l u t i o n u n t i l t h e i o d i n e c o l o r 
was d i s c h a r g e d . The c r y s t a l s were f i l t e r e d o f f a g a i n , d r i e d , and twijLce 
( 5 5 ) R« Bo Sand i n , W. V. D r a k e , and F . L e g e r , O r g a n i c ' S y n t h e s e s , 
C o l l . V o l . I I , J o h n W i l e y and S o n s , I n c . , New York , N . Y . , 1 9 5 6 , p . 1 9 6 . 
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r e c r y s t a l l i z e d f rom 95 p e r c e n t e t h a n o l u s i n g a l i t t l e d e c o l o r i z i n g 
c h a r c o a l . I n t h i s way, 1 6 . 5 go of g r e e n i s h y e l l o w c r y s t a l s , 6 - i o d o -
m - n i t r o a n i l i n e , was o b t a i n e d . The m e l t i n g p o i n t o f 1 5 7 ° - 1 5 8 ° C . was i n 
f a i r a g r e e m e n t w i t h t h e l i t e r a t u r e v a l u e of l 6 0 ° C . ( 3 0 ) . These c r y s ­
t a l s were o n l y m o d e r a t e l y s o l u b l e i n c h l o r o f o r m b u t r e a d i l y s o l u b l e i n 
h o t 95 p e r c e n t e t h a n o l . 
The e t h a n o l f rom t h e c r y s t a l l i z a t i o n was t h e n e v a p o r a t e d i n 
s t a g e s . Four c r o p s of c r y s t a l s were o b t a i n e d i n t h e hope of i s o l a t i n g 
s e v e r a l o f t h e more s o l u b l e p r o d u c t s . F i n a l l y 0 . 2 g . of 2 , 6 - d i i o d o = m -
n i t r o a n i l i n e , m e l t i n g a t l l*5°~l l*6°C. , was o b t a i n e d . The l i t e r a t u r e 
v a l u e o f 11*5o5°C. i s i n c l o s e a g r e e m e n t ( 3 0 ) . T h i s was t h e o n l y p u r e 
d i i o d o p r o d u c t i s o l a t e d by t h i s m e t h o d . 
The f i l t r a t e wh ich h a d been s e t a s i d e was p o u r e d i n t o 800=900 m l . 
of w a t e r . A l a r g e q u a n t i t y of t a r r y s l u d g e was formed w h i c h was n o t 
n o t i c e a b l y l i g h t e n e d i n c o l o r b y t r e a t m e n t w i t h sod ium b i s u l f i t e . The 
s u p e r n a t a n t l i q u i d was d e c a n t e d and made j u s t b a s i c w i t h sod ium h y ­
d r o x i d e , whereupon a l i g h t brown p r e c i p i t a t e f o r m e d . T h i s s o l i d was 
f i l t e r e d , d r i e d , and q u i c k l y washed w i t h c h l o r o f o r m . The c h l o r o f o r m 
washed away a d a r k o i l and l e , f t a b r i g h t y e l l o w s o l i d . F r a c t i o n a l 
c r y s t a l l i z a t i o n f rom 95 p e r c e n t e t h a n o l e f f e c t e d a s e p a r a t i o n o f t h i s 
y e l l o w r e s i d u e i n t o two f r a c t i o n s . One f r a c t i o n was 0 o 2 g , of 1*,6-
d i i o d o - m - n i t r o a n i l i n e , m e l t i n g a t H * 8 . 5 0 - l l * 9 ° C . The o t h e r f r a c t i o n was 
0 . 9 g . of w h i t e f e a t h e r y c r y s t a l s . These c r y s t a l s had a t e n d e n c y t o 
s u b l i m e j u s t b e l o w t h e i r m e l t i n g p o i n t of 1 9 7 . 5 ° - 1 9 8 . 5 ° C . A n a l y s i s o f 
t h i s m a t e r i a l f ound 1*2.8 p e r c e n t i o d i n e . 
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The t a r r y s l u d g e o b t a i n e d by d i l u t i n g t h e f i l t r a t e was s t e a m 
d i s t i l l e d from a b a s i c s o l u t i o n * The p r o d u c t was so s l o w l y s team d i s ­
t i l l e d t h a t o n l y 0*1 g 0 o f s o l i d was r e a l i z e d p e r l i t e r of d i s t i l l a t e * , 
However , s t e a m d i s t i l l a t i o n r e a d i l y f r e e d t h e t a r f rom mos t o f t h e 
e x c e s s i o d i n e * The s t e a m d i s t i l l e d s o l i d , u n c r y s t a l l i z e d , had a m e l t ­
i n g p o i n t o f 13l4°-138°Co I t was n o t i c e d d u r i n g t h e s t e a m d i s t i l l a t i o n 
t h a t t h e t a r had become more s o l i d * So t h e w a t e r was d e c a n t e d and t h e 
more s o l i d p a r t of t h e t a r was p r e s s e d b e t w e e n p a p e r t o w e l s * I n t h i s 
way , mos t of t h e a d h e r i n g o i l was a b s o r b e d * The s o l i d was f u r t h e r c l e a n ­
ed b y t a k i n g i t u p i n h o t 95 p e r c e n t e t h a n o l and t r e a t i n g t h e s o l u t i o n 
w i t h d e c o l o r i z i n g c h a r c o a l u n t i l t h e c o l o r was n o t i c e a b l y l i g h t e r * Wate r 
was t h e n added u n t i l no more p r e c i p i t a t e formed* The s o l i d s were f i l ­
t e r e d and d r i e d . T h i s m a t e r i a l , s t i l l somewhat c r u d e , we ighed 3*9 go 
F r a c t i o n a l c r y s t a l l i z a t i o n f rom 95 p e r c e n t e t h a n o l f i n a l l y y i e l d e d two 
r e a s o n a b l y p u r e f r a c t i o n s * These were r o u g h l y e q u a l amounts o f 6 - i o d o -
m - n i t r o a n i l i n e and k96-diiodo-m-nitroaniline, m e l t i n g a t 156°»157°C* and 
. lU8*-lU9*C#, r e s p e c t i v e l y * 
The s e p a r a t i o n of t h e components o f t h i s m i x t u r e was t h e n a t t e m p t e d 
by c h r o m a t o g r a p h y * The 3<>9 g* m i x t u r e was l e a c h e d w i t h 25 m l , of room 
t e m p e r a t u r e c h l o r o f o r m f o r s e v e r a l h o u r s . Only 0*88 g* o f t h e m i x t u r e 
d i s s o l v e d p e r 10 ml* of c h l o r o f o r m . The r e s i d u e was l a t e r c a r e f u l l y 
f r a c t i o n a l l y c r y s t a l l i z e d from 95 p e r c e n t e t h a n o l and found t o c o n s i s t 
c h i e f l y o f l * , 6 - d i i o d o - m - n i t r o a n i l i n e and 2 , 6 - d i i o d o - m - n i t r o a n i l i n e * A 
10 ml* p o r t i o n of t h e c h l o r o f o r m e x t r a c t was p u t on a column o f s i l i c i c 
a c i d 13*0 cm* i n h e i g h t and 2 , 2 cm* i n d i a m e t e r s u s p e n d e d i n c h l o r o f o r m * 
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E l u t i o n was by c h l o r o f o r m . The s low moving bands t h a t d e v e l o p e d a r e 
shown and numbered i n F i g u r e 1 8 . Two b a n d s were removed by e l u t i o n 
and t h e c h l o r o f o r m was e v a p o r a t e d . 
Band # 1 y i e l d e d an o r a n g e o i l wh ich d i d n o t s o l i d i f y on s t a n d i n g 
a t room t e m p e r a t u r e , on c h i l l i n g i n an i c e c h e s t , on s t a n d i n g i n d r y 
i c e f o r a d a y , o r on c h i l l i n g an e t h a n o l s o l u t i o n of i t i n an i c e c h e s t . 
Band #2 y i e l d e d an o r a n g e c r y s t a l l i n e s o l i d w h i c h on r e c r y s t a l -
l i z a t i o n from 95 p e r c e n t e t h a n o l gave two s u c c e s s i v e c r o p s of c r y s t a l s . 
These were l * - i o d o - m - n i t r o a n i l i n e m e l t i n g a t 11*0 "-11*1*0. and a s m a l l 
amount of 6 - i o d o - m - n i t r o a n i l i n e m e l t i n g a t 156" -157 < > C. 
S e v e r a l o t h e r b a n d s d e v e l o p e d n e a r t h e t o p of t h e column b u t a s 
t h e y n e a r e d t h e b o t t o m t h e y widened and became t o o d i f f u s e f o r an e f f e c ­
t i v e c u t . T h i s c h r o m a t o g r a p h i c method was n e a r l y a s v a l u a b l e f o r c l e a n ­
i n g t h e p r o d u c t a s i t was i n s e p a r a t i n g i t s c o m p o n e n t s . The t a r w h i c h 
s t i l l c o n t a m i n a t e d t h e m i x t u r e a s i t was a p p l i e d t o t h e column r e m a i n e d 
a d s o r b e d f a s t t o t h e t o p of t h e column w h i l e e l u t i o n moved t h e o t h e r 
p r o d u c t s downward. 
Due t o t h e h e a v y amount of t a r w h i c h formed d u r i n g t h e r e a c t i o n , 
a d e t e r m i n a t i o n of t h e p r o d u c t c o m p o s i t i o n c o u l d be made o n l y r o u g h l y . 
The combined s o l i d s t h a t were o b t a i n e d r e a s o n a b l y f r e e of t a r t o t a l e d 
2l*,0 g . Of t h i s amoun t , t h e s e v e r a l p r o d u c t s i s o l a t e d w e r e found i n 
t h e a p p r o x i m a t e p e r c e n t a g e s shown. 
6 - i o d o - m - n i t r o a n i l i n e 70 p e r c e n t 
l * - i o d o - m - n i t r o a n i l i n e 3 p e r c e n t 
1*, 6 - d i i o d o ~ m - n i t r o a n i l i n e 13 p e r c e n t 
2 , 6 - d i i o d o ~ m - n i t r o a n i l i n e 9 p e r c e n t 
Whi te c r y s t a l s m e l t i n g a t 1 9 7 . 5 * ' - 1 9 8 . 5 P C . 5 p e r c e n t 
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T a r 
L i g h t Yellow-
Deep Orange • 
L i g h t Y e l l o w 
Orange 
L i g h t Y e l l o w 
F i g u r e 1 8 * Chromatogram o f t h e P r o d u c t s f rom t h e I o d i n a t i o n o f m-
N i t r o a n i l i n e b y Two Moles of I o d i n e M o n o c h l o r i d e , 
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U s i n g Three Moles of I o d i n e ' M o n o c h l o r i d e p e r Mole o f m - N i t r o a n i l i n e 0 — 
T h i s i o d i n a t i o n was b a s e d on t h e method o f B r e n a n s ( 3 0 ) . 
A m i x t u r e of 1*0 g . ( 0 . 3 0 mole ) o f m - n i t r o a n i l i n e and 1*00 m l . o f 
g l a c i a l a c e t i c a c i d was p l a c e d i n a two l i t e r t h r e e - n e c k e d f l a s k p r o ­
v i d e d w i t h a s t i r r e r , a r e f l u x c o n d e n s e r , and a d r o p p i n g f u n n e l . A 
t h e r m o m e t e r was s u s p e n d e d down t h e c o n d e n s e r i n t o t h e s o l u t i o n . The 
m i x t u r e was t h e n h e a t e d t o 8 0 ° C . When a l l t h e amine h a d d i s s o l v e d , 
t h e h e a t i n g m a n t l e was t u r n e d o f f and a m i x t u r e of 150 g 0 ( 0 , 9 3 m o l e ) , 
of i o d i n e m o n o c h l o r i d e (55 ) i n 50 m l . of g l a c i a l a c e t i c a c i d was slowly-
added from t h e d r o p p i n g f u n n e l . D u r i n g t h e a d d i t i o n of t h e i o d i n e mono­
c h l o r i d e t h e t e m p e r a t u r e r e m a i n e d a t 8 0 ° - 8 5 ° C . When a l l t h e i o d i n e mono­
c h l o r i d e had b e e n a d d e d , t h e h e a t i n g m a n t l e was removed a n d t h e f l a s k 
was h e a t e d on a s t e a m b a t h f o r two h o u r s . The f l a s k was t h e n a l l o w e d t o 
c o o l s l o w l y t o room t e m p e r a t u r e . A f t e r s e v e r a l h o u r s , when c r y s t a l s 
had f a i l e d t o a p p e a r , t h e l i q u i d was p o u r e d i n t o one l i t e r o f w a t e r . A 
h e a v y , b l a c k , t a r r y s l u d g e s e t t l e d t o t h e b o t t o m . By d e c a n t i n g t h e s u p e r ­
n a t a n t l i q u i d and n e u t r a l i z i n g i t w i t h sodium h y d r o x i d e , 1 . 2 g , o f a brown 
s o l i d p r e c i p i t a t e d , R e c r y s t a l l i z a t i o n t w i c e f rom 95 p e r c e n t e t h a n o l 
u s i n g d e c o l o r i z i n g c h a r c o a l y i e l d e d 1 ,0 g . o f sh immer ing w h i t e f l a k e s 
which m e l t e d a t 1 9 7 . 5 0 - 1 9 8 . 5 ° C . A mixed m e l t i n g p o i n t was r u n w i t h t h i s 
m a t e r i a l a n d t h e w h i t e c r y s t a l s m e l t i n g a t 1 9 7 . 5 ° - 1 9 8 . 5 ° C . o b t a i n e d from 
t h e i o d i n a t i o n of m - n i t r o a n i l i n e w i t h two moles o f i o d i n e m o n o c h l o r i d e . 
The m e l t i n g p o i n t was n o t d e p r e s s e d . 
I n o r d e r t o c l e a n t h e t a r r y s l u d g e of e x c e s s i o d i n e , i t was f i r s t 
s t i r r e d i n a 10 p e r c e n t aqueous sod ium b i s u l f i t e s o l u t i o n . The aqueous 
s o l u t i o n was u n a b l e t o p e n e t r a t e t h e l a r g e lumps o f t a r so t h i s method 
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p r o v e d ^ i n e f f e c t i v e . The t a r was t h e n p l a c e d i n a s t e a m d i s t i l l a t i o n 
a p p a r a t u s and s t e a m d i s t i l l e d u n t i l no more i o d i n e a p p e a r e d i n t h e 
r e c e i v e r o r t h e c o n d e n s e r , The f r e e i o d i n e was t h u s removed q u i c k l y 
and e f f i c i e n t l y . 
The d i s t i l l a t i o n f l a s k was a l l o w e d t o c o o l a n d t h e d a r k a q u e o u s 
p o r t i o n of t h e m i x t u r e was d e c a n t e d f rom t h e h e a v i e r t a r and d i s c a r d e d . 
The t a r was t r a n s f e r r e d t o an e v a p o r a t i n g d i s h and a l l o w e d t o d r y u n d e r 
an a i r d r a f t i n a h o o d . On s t a n d i n g , t h e c r u d e m a t e r i a l s l o w l y s o l i d i ­
f i e d . A t t h i s p o i n t i t s w e i g h t was 55oO g . Much o f t h e t a r was r e ­
moved b y l e a c h i n g t h e c r u d e m a t e r i a l w i t h s e v e r a l 20 m l , p o r t i o n s of 
c h l o r o f o r m u n t i l t h e r e s i d u e l o o k e d r e a s o n a b l y c l e a n . The c h l o r o f o r m 
e x t r a c t s we re t h e n r u n t h r o u g h a c h r o m a t o g r a p h i c column 2 , 2 cm, i n 
d i a m e t e r c o n t a i n i n g s i l i c i c a c i d s u s p e n d e d i n c h l o r o f o r m t o a h e i g h t 
o f o n l y I4-5 cm. Most o f t h e t a r s t u c k t o t h e t o p c o u p l e c e n t i m e t e r s of 
t h e column w h i l e t h e d e s i r e d p r o d u c t s were e l u t e d w i t h c h l o r o f o r m c o n ­
t a i n i n g 2 p e r c e n t m e t h a n o l . T h i s manuever d i d n o t c o m p l e t e l y remove 
t h e t a r , b u t i t removed enough to a l l o w s u b s e q u e n t s e p a r a t i o n t e c h n i q u e s 
t o s u c c e e d . 
I n o r d e r t o t r y t o s e p a r a t e some of t h e more e t h a n o l s o l u b l e p r o ­
d u c t s by f r a c t i o n a l c r y s t a l l i z a t i o n , s e v e r a l grams o f t h e t a r were 
t r i t u r a t e d w i t h 1*0 ml<. of 95 p e r c e n t e t h a n o l a t room t e m p e r a t u r e . The 
t r i t u r a t e was d e c a n t e d , t r e a t e d w i t h c h a r c o a l , and f i l t e r e d . The e t h ­
a n o l was e v a p o r a t e d t o a b o u t h a l f i t s volume and c h i l l e d , A v e r y s m a l l 
amount o f d a r k , d i r t y g r a n u l e s w e r e f i l t e r e d o f f , a f t e r w h i c h t h e v o l ­
ume of t h e s o l u t i o n was r e d u c e d by a b o u t h a l f a g a i n and c h i l l e d . The 
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d a r k f e a t h e r y c r y s t a l s o b t a i n e d were o n l y s l o w l y s o l u b l e i n e t h e r , 
h e n c e t h e y c o u l d b e r e a s o n a b l y c l e a n e d b y a wash w i t h c o l d e t h e r 0 The 
d r i e d c r y s t a l s were t a k e n u p i n warm c h l o r o f o r m and t o t h i s s o l u t i o n 
l i g r o i n was added u n t i l t h e f i r s t c l o u d i n e s s a p p e a r e d 0 The f i r s t c r y s ­
t a l s d e p o s i t e d were d i r t y y e l l o w n e e d l e s w h i c h , a f t e r s e v e r a l c r y s t a l ­
l i z a t i o n s had a m e l t i n g p o i n t of lli5>o5> 0-lli6o5> 0C. T h i s m a t e r i a l was 2 , 6 -
d i i o d o - m - n i t r o a n i l i n e * A f t e r f i l t e r i n g o f f t h e s e c r y s t a l s more l i g r o i n 
was added t o t h e c h l o r o f o r m whereupon a l a r g e amount o f b r i g h t o r a n g e 
c r y s t a l s p r e c i p i t a t e d . S e v e r a l c r y s t a l l i z a t i o n s from l i g r o i n y i e l d e d 
c r y s t a l s wh ich m e l t e d a t 1 3 9 p - l 2 * 0 o C . These c r y s t a l s w e r e i i - i o d o - m -
n i t r o a n i l i n e . 
A more c o m p l e t e and e a s i e r method of s e p a r a t i o n was e f f e c t e d b y 
c h r o m a t o g r a p h i c a b s o r p t i o n on a column of s i l i c i c a c i d s u s p e n d e d i n 
ch lo ro fo rm. , The column was made b y p o u r i n g a s l u r r y of 2$ g . of s i l i c i c 
a c i d i n c h l o r o f o r m i n t o a c h r o m a t o g r a p h i c t u b e 2 « l 6 cm 0 i n d i a m e t e r , 
wh ich had a r emovab le f r i t t e d g l a s s b o t t o m . The amount o f s i l i c i c a c i d 
u s e d gave a packed h e i g h t o f 13 cm. Ten ml«, o f c h l o r o f o r m n e a r l y s a t u ­
r a t e d w i t h t h e c r u d e m i x t u r e was t r e a t e d w i t h c h a r c o a l , f i l t e r e d , t h e n 
p u t on t h e s i l i c i c a c i d co lumn. The b a n d s t h a t d e v e l o p e d upon e l u t i o n 
w i t h c h l o r o f o r m a r e shown i n F i g u r e 19 o A f t e r band # 1 had b e e n e l u t e d , 
c h l o r o f o r m c o n t a i n i n g two p e r c e n t m e t h a n o l was u s e d a s an e l u e n t t o 
t r y t o move t h e o t h e r s l o w e r moving b a n d s . I n t h e r e g i o n marked #5>, 
two o r a n g e b a n d s o r i g i n a l l y d e v e l o p e d . Bu t upon e l u t i o n w i t h t h e m e t h -
a n o l i c c h l o r o f o r m , t h e two bands c o a l e s c e d i n t o o n e . 
When b a n d s # 2 , # 3 , and #U were w e l l d e v e l o p e d and s e p a r a t e d on 
t h e column no more e l u e n t was a d d e d . The column was a l l o w e d t o d r a i n 
7 1 
T a r 
L i g h t Orange 
Orange 
N e a r l y C o l o r l e s s 
Brown 
Deep Orange • 
L i g h t Orange 
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by T h r e e Moles of I o d i n e M o n o c h l o r i d e . 
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u n t i l no more d r o p s of c h l o r o f o r m f e l l and t h e n was a l l o w e d t o s t a n d 
a h a l f h o u r l o n g e r . The b o t t o m p a r t of t h e t u b e was t h e n removed and 
t h e column was i n v e r t e d . The b a n d s were s e c t i o n e d w i t h a k n i f e a s t h e 
s i l i c i c a c i d s l o w l y s l i d o u t . The s e c t i o n s o f s i l i c i c a c i d were washed 
w i t h a c e t o n e . The a c e t o n e was e v a p o r a t e d and t h e r e s i d u e s were r e c r y s ­
t a l l i z e d . The r e s u l t s a r e a s f o l l o w s ; 
Band # 1 y i e l d e d y e l l o w c r y s t a l s . When r e c r y s t a l l i z e d from e t h a n o l 
and w a t e r t h e c r y s t a l s m e l t e d a t 1 3 3 ° - 1 3 6 ° C . A f r a c t i o n a l c r y s t a l l i z a ­
t i o n from l i g r o i n f i r s t y i e l d e d 1 | , 6 - d i i o d o - m - n i t r o a n i l i n e m e l t i n g a t 
l i i 8 ° - l £ 0 o C c The more s o l u b l e f r a c t i o n was l * - i o d o - m - n i t r o a n i l i n e m e l t ­
i n g a t 1 3 9 ° - l l * 0 ° C . 
Band #2 c o n t a i n e d a r e l a t i v e l y l a r g e amount o f m a t e r i a l . C lean 
y e l l o w n e e d i e s o f I t , 6 - d i i o d o - m - n i t r o a n i l i n e m e l t i n g a t l l j . 8 0 - l l * 9 0 C . 
were o b t a i n e d a f t e r two c r y s t a l l i z a t i o n s f rom 95 p e r c e n t e t h a n o l . The 
m o t h e r l i q u o r o f t h e s e c r y s t a l l i z a t i o n s was c o n c e n t r a t e d and c h i l l e d . 
A s m a l l amount o f 2 , 6 - d i i o d o - m - n i t r o a n i l i n e m e l t i n g a t lk3°-lkkcV s e p ­
a r a t e d . 
Band # 3 c o n t a i n e d o n l y a s m a l l amount o f r e d gum« 
Band #1; c o n t a i n e d a y e l l o w c r y s t a l l i n e m a t e r i a l w h i c h was v e r y 
s o l u b l e i n 95 p e r c e n t e t h a n o l . A f t e r r e c r y s t a l l i z a t i o n from e t h a n o l 
and w a t e r t h e s e c r y s t a l s m e l t e d a t 2 0 7 ° - 2 1 0 ° C . The c r y s t a l s d i s p l a y e d 
a s m a l l t e n d e n c y t o s u b l i m e a t t h e m e l t i n g p o i n t . The m a t e r i a l was 
n e v e r o b t a i n e d i n a l a r g e enough amount f o r s a t i s f a c t o r y p u r i f i c a t i o n 
f o r a n a l y s i s . 
Band # 5 c o n t a i n e d a w h i t e amorphous s o l i d . Upon c r y s t a l l i z a t i o n 
from e t h a n o l and w a t e r t h e s o l i d m e l t e d a t 2 3 3 ° - 2 3 5 ° C . T h i s m a t e r i a l 
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had a t e n d e n c y t o s u b l i m e a t i t s m e l t i n g p o i n t „ An a n a l y s i s o f t h i s 
compound found 63o2 p e r c e n t i o d i n e . 
Of t h e t o t a l 1*0,0 g , o f i o d i n a t e d m - n i t r o a n i l i n e p r o d u c t s c o l ­
l e c t e d , t h e c o m p o s i t i o n was r o u g h l y a s shown, 
1 * , 6 - d i i o d o - m - n i t r o a n i l i n e 55 p e r c e n t 
2 , 6 - d i i o d o - m - n i t r o a n i l i n e 21* p e r c e n t 
l * - i o d o - m - n i t r o a n i l i n e 8 p e r c e n t 
Whi te s o l i d m e l t i n g a t 23l*°-235°C. 6 p e r c e n t 
Yel low c r y s t a l s m e l t i n g a t 2 0 7 ° - 2 1 0 * C , 1* p e r c e n t 
W h i i e c r y s t a l s m e l t i n g a t 1 9 7 o 5 ° - 1 9 8 . 5 ° C 3 p e r c e n t 
A t t e m p t s t o S y n t h e s i z e T e r p h e n y l s by R o u t e s I n c o r p o r a t i n g N i t r o s o -
a c y l a r y l a m i n e s a s I n t e r m e d i a t e s 
I n t r o d u c t i o n . — T h e s y n t h e s i s a t t e m p t s of t h i s s e c t i o n i n v o l v i n g t h e 
c o u p l i n g r e a c t i o n of n i t r o s o a c y l a r y l a m i n e s w i t h a r o m a t i c h y d r o c a r b o n s 
were b a s e d on t h e me thods d e v i s e d b y H e i l b r o n , F r a n c e , Hey , and t h e i r 
c o l l a b o r a t o r i e s ( 9 ) ( l l ) , The n i t r o s y l c h l o r i d e u s e d i n t h e s e r e a c t i o n s 
was p r e p a r e d a c c o r d i n g t o t h e d i r e c t i o n s g i v e n by Bachmann and Hoffman 
( 9 ) . 
A t t e m p t e d P r e p a r a t i o n of 2 , 2 ' , 2 " , 1 * , ! * " , 6 , 6 " - H e p t a m e t h y l - m - t e r p h e n y l 
P r e p a r a t i o n of 2 , 6 - D j n i t r o t o l u e n e . — 
From T r i n i t r o t o l u e n e , — T h i s p r o c e d u r e c o n s i s t e d o f two s t e p s . 
The f i r s t s t e p was t h e r e d u c t i o n o f t h e p a r a n i t r o g roup o f t r i n i t r o ­
t o l u e n e by t h e method o f P a r k e s and F a r t h i n g (56*), The d e a m i n a t i o n 
(56 ) G, D, P a r k e s and A, C, F a r t h i n g , J , Chem. S o c , 191*9, 1275<» 
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of t h e r e s u l t i n g p a r a amino group was t h e n a c c o m p l i s h e d b y t h e method 
o f Kornblum and I f f l a n d ( 5 7 ) o The y i e l d s o f s e v e r a l r u n s o f t h e r e ­
d u c t i o n r e a c t i o n v a r i e d from 60 t o 72 p e r cen to The y i e l d s o f t h e 
d e a m i n a t i o n r e a c t i o n s v a r i e d f rom 65 t o 70 p e r c e n t o 
From o - N i t r o t o l u e n e 0 " - T h e method o f G i b s o n , Duckham^ and F a i r -
b a i r n ( 5 8 ) was u s e d t o o b t a i n a d i n i t r o m i x t u r e from o - n i t r o t o l u e n e 0 
A 90 p e r c e n t y i e l d was r e a l i z e d » The i s o m e r s were s e p a r a t e d by t h e 
method o f P a r k e s and F a r t h i n g (56) 0 From 20 g 0 o f t h e m i x t u r e of 2sk~ 
and 2 s 6 - d i n i t r o t o l u e n e s o n l y 3o0 g 0 o f p u r e 2 ^ 6 - d i n i t r o t o l u e n e , m e l t i n g 
a t 6508• -66oO°Co 5 was o b t a i n e d 0 
P r e p a r a t i o n o f 2 9 6 - D i a m i n o t o l u e n e o " - A m i x t u r e of 0 o 8 go o f 2 5 6 - d i n i t r o -
t o l u e n e , 15 m l . of b e n z e n e and 0 . 0 1 g« o f p l a t i n u m o x i d e c a t a l y s t was 
h y d r o g e n a t e d a t 20°C . and a t a p r e s s u r e o f 1+9o50 pounds 0 A f t e r an 
i n d u c t i o n p e r i o d o f a b o u t t e n m i n u t e s , t h e p r e s s u r e s l o w l y d ropped one 
poundo The s h a k i n g was c o n t i n u e d , howeve r , f o r t h r e e h o u r s e At t h e 
end of t h i s t i m e t h e s o l u t i o n which had b e e n d e e p y e l l o w i n c o l o r , was 
now n e a r l y c o l o r l e s s » The s p e n t c a t a l y s t was removed b y f i l t r a t i o n 0 
The b e n z e n e was e v a p o r a t e d t o a s m a l l v o l u m e , whereupon f l a k y w h i t e 
c r y s t a l s s e p a r a t e d o The m e l t i n g p o i n t o f t h e s e c r y s t a l s , once washed 
w i t h c o l d b e n z e n e , was 105o5 0 ~106oO®C 0 The l i t e r a t u r e v a l u e (31 ) was 
1 0 5 0 - 1 0 6 0 C o The 70 p e r c e n t y i e l d o b t a i n e d by t h i s method compares 
f a v o r a b l y w i t h t h e y i e l d s o f o t h e r me thods r e c o r d e d i n t h e l i t e r a t u r e . 
(57 ) No Kornblum and D c Co I f f l a n d , J 0 Am. Chem 0 S o c 0 5 7 1 ^ 2137 
( 1 9 U 9 ) . 
( 5 8 ) Wo Ho Gibson, , R c Duckham, and R, F a i r b a i r n s J c Chem 0 S o c 0 5 
1 2 1 , 270 (1922) 
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P r e p a r a t i o n o f 2 9 6 - D i a m i n o t o l u e n e and 2 , 1 | -Diamine-toluene M i x t u r e , — 
A i | 0 2 £ go m i x t u r e of t h e 2 , 1 ; - and 2 , 6 - d i n i t r o t o l u e n e i s o m e r s o b t a i n e d 
from t h e n i t r a t i o n of o - n i t r o t o l u e n e was d i s s o l v e d i n 25 m l , of b e n z e n e . 
Then 0 o 0 6 go of p l a t i n u m o x i d e c a t a l y s t was added and t h e m i x t u r e was 
h y d r o g e n a t e d a t 25°C C and 50c00 pounds p r e s s u r e , The p r e s s u r e s l o w l y 
f e l l t o 39oOO pounds and t h e t e m p e r a t u r e r o s e t o 29o5*C«> When t h e 
p r e s s u r e r e m a i n e d s t e a d y a t 39oOO pounds f o r 20 m i n u t e s , t h e s h a k i n g 
was s t o p p e d o The s p e n t c a t a l y s t was f i l t e r e d o f f , and t h e m i x t u r e of 
b e n z e n e and w a t e r o f r e a c t i o n was t r a n s f e r r e d t o a s e p a r a t o r y f u n n e l 
and t h e b e n z e n e was s e p a r a t e d 6 Upon e v a p o r a t i o n of t h e b e n z e n e t o a 
s m a l l v o l u m e , 29h g e o f w h i t e c r y s t a l s s e p a r a t e d o The y i e l d was 8J4 p e r 
c e n t o The d i f f i c u l t s e p a r a t i o n of t h i s 2 , U - and 2 , 6 - d i a m i n o t o l u e n e m i x ­
t u r e was n o t a t t e m p t e d . I n s t e a d , t h e m i x t u r e was r e s e r v e d f o r t r e a t m e n t 
w i t h a c e t i c a n h y d r i d e i n o r d e r t o form t h e 2,1*= and 2 , 6 - d i a c e t a m i d o -
t o l u e n e m i x t u r e w h i c h i s more e a s i l y s e p a r a t e d o 
P r e p a r a t i o n of 2 9 6 - D i a c e t a m i d o t o l u e n e c — 
From 2 3 6 - D i a m i n o t o l u e n e and A c e t i c Anhydr ide c — T h e a d d i t i o n of 
a c e t i c a n h y d r i d e d i r e c t l y on s o l i d 2 ^ 6 - d i a m i n o t o l u e n e , a c c o r d i n g t o t h e 
method of Green and Lawson ( 3 1 ) , r e s u l t e d i n a v i g o r o u s r e a c t i o n and i n 
t h e f o r m a t i o n of t h e d i a c e t y l compound 0 One r e c r y s t a l l i z a t i o n from a 
2s3 e t h a n o l - w a t e r m i x t u r e y i e l d e d w h i t e c r y s t a l s wh ich m e l t e d a t 3 0 2 ° -
303°Cc K o r o l e v and R o s t o v t z e v a (59 ) r e p o r t e d t h e m e l t i n g p o i n t ( c o r r * ) 
a s 310°-311°Cc 
(59 ) Ac K o r o l e v and E c R o s t o v t z e v a , B e r . , 69$ 6J4O ( 1 9 3 6 ) , 
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From 2 , 6 ° D i n i t r o t o l u e n e b y H y d r o g e n a t i n g i n t h e P r e s e n c e o f 
A c e t i c A n h y d r i d e . — A m i x t u r e o f l o 0 g 0 of 2 , 6 - d i n i t r o t o l u e n e , 15 ml<> of 
b e n z e n e , 3 . 0 m l . of a c e t i c a n h y d r i d e , and 0 . 0 1 5 g<» o f p l a t i n u m o x i d e 
was t r e a t e d w i t h h y d r o g e n a t l 6 ° C . and a t 35«25 pounds p r e s s u r e . The 
m i x t u r e was shaken b y a c a t a l y t i c h y d r o g e n a t i o n s h a k e r f o r one h o u r , 
b u t no p r e s s u r e d r o p was n o t i c e d . The a p p a r a t u s was a l l o w e d t o s i t 
f o r two h o u r s and t h e s h a k i n g was r e s u m e d . T h i s t i m e t h e r e was a r a p i d 
t e m p e r a t u r e r i s e t o 2 3 ° C . and a g r a d u a l p r e s s u r e d rop t o 33<>50 p o u n d s . 
By a l t e r n a t e l y s h a k i n g and c o o l i n g t h e a p p a r a t u s , t h e t e m p e r a t u r e o f 
t h i s e x o t h e r m i c r e a c t i o n was k e p t b e t w e e n 2 5 ° - 3 0 < > C . When an h o u r p a s s e d 
w i t h no f u r t h e r p r e s s u r e d r o p , t h e s h a k i n g was s t o p p e d . A w h i t e s o l i d 
which had s e p a r a t e d f rom t h e s o l u t i o n was removed by f i l t r a t i o n and r e ­
c r y s t a l l i z e d from a 2 : 3 e t h a n o l - w a t e r m i x t u r e . The r e c r y s t a l l i z a t i o n 
f l a s k was a l l o w e d t o s i t i n an i c e compar tment f o r two d a y s a s com­
p l e t e n e s s o f p r e c i p i t a t i o n p r o v e d t o b e s l o w . F i n a l l y , 0 . 5 g . o f w h i t e , 
f e a t h e r y c r y s t a l s wh ich m e l t e d a t 3 0 2 ° - 3 0 3 ° C . was o b t a i n e d . 
From a 2 « l ; - D i a m i n o t o l u e n e and 2 , 6 - D i a m i n o t o l u e n e M i x t u r e and 
A c e t i c A n h y d r i d e . — A 2 . 5 g . m i x t u r e of 2 , i i - d i a m i n o t o l u e n e and 2 , 6 - d i -
a m i n o t o l u e n e was t r e a t e d s l o w l y and c a u t i o u s l y w i t h 5<>0 m l . of a c e t i c 
a n h y d r i d e . When t h e v i g o r o u s r e a c t i o n h a d s u b s i d e d , t h e m i x t u r e was 
a l l o w e d t o s i t f o r 3 0 m i n u t e s w i t h o c c a s i o n a l s t i r r i n g . The t h i c k m i x ­
t u r e was t h e n p o u r e d i n t o 5 0 m l . of w a t e r and warmed t o d e s t r o y e x c e s s 
a n h y d r i d e . The w h i t e s o l i d which r e m a i n e d s u s p e n d e d i n t h e s o l u t i o n 
was f i l t e r e d o f f a n d d r i e d . 
The m i x t u r e of 2 , U - d i a c e t a m i d o t o l u e n e and 2 , 6 - d i a c e t a m i d o t o l u e n e 
was e f f e c t i v e l y s e p a r a t e d b y two m e t h o d s . By one m e t h o d , t h e m i x t u r e 
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was h e a t e d t o a b o u t 3 0 0 ° C , whereupon 2 , 6 - d i a c e t a m i d o t o l u e n e s u b l i m e d 
i n t o p u r e , w h i t e , f l u f f y c r y s t a l s . The 2 \ , i ; - d i ace t amido t o l u e n e i s o m e r 
d i d n o t s u b l i m e a t a l l ( 3 1 ) . The mos t c o n v e n i e n t method o f s e p a r a t i o n , 
howeve r , was t o s t i r t h e m i x t u r e i n a 1 : 1 a c e t i c a c i d - w a t e r m i x t u r e 
f o r a b o u t one m i n u t e , 2 , l ± - D i a c e t a m i d o t o l u e n e d i s s o l v e d r a p i d l y w h i l e 
t h e 2 , 6 - d i a c e t a m i d o t o l u e n e i s o m e r d i s s o l v e d o n l y v e r y s l o w l y . The d e ­
s i r e d 2 , 6 - d i a c e t a m i d o t o l u e n e was removed b y f i l t r a t i o n a n d r e c r y s t a l ­
l i z e d from w a t e r o r f rom e t h a n o l and w a t e r . I n e i t h e r c a s e , t h e c h i l l e d 
s o l u t i o n was a l l o w e d to s t a n d f o r two d a y s t o p e r m i t c o m p l e t i o n o f t h e 
s l o w c r y s t a l l i z a t i o n . The y i e l d of 2 , 6 - d i a c e t a m i d o t o l u e n e , m e l t i n g a t 
3 0 2 ° - 3 0 3 ° C , was 0 . 5 g . 
A t t e m p t e d H y d r o g e n a t i o n o f a M i x t u r e of 2 , 6 - D i n i t r o t o l u e n e and 2 , 1 | -
D i n i t r o t o l u e n e i n t h e P r e s e n c e of A c e t i c A n h y d r i d e . — A i | , 0 g , m i x t u r e 
o f 2 , U - d i n i t r o t o l u e n e and 2 , 6 - d i n i t r o t o l u e n e , o b t a i n e d f rom t h e n i t r a t i o n 
of o - n i t r o t o l u e n e , was d i s s o l v e d i n 2 8 . 0 m l . o f b e n z e n e and 1 0 . 0 m l . of 
a c e t i c a n h y d r i d e . A f t e r 0 . 0 6 g . of p l a t i n u m o x i d e c a t a l y s t was a d d e d , 
t h e m i x t u r e was p l a c e d i n a c a t a l y t i c h y d r o g e n a t i o n s h a k e r . S h a k i n g 
was s t a r t e d a t 2l4°C, and 3 3 . 2 5 pounds p r e s s u r e of h y d r o g e n . S h a k i n g 
was c o n t i n u e d f o r t h r e e h o u r s . D u r i n g t h i s t i m e t h e t e m p e r a t u r e o f t h e 
f l a s k r o s e t o 3 3 ° C . and t h e p r e s s u r e d r o p p e d t o 3 2 . 8 0 p o u n d s . The a p ­
p a r a t u s was t h e n d i s m a n t l e d and t h e b e n z e n e was f i l t e r e d f r e e f rom t h e 
s p e n t c a t a l y s t . Most of t h e benzene was e v a p o r a t e d and t h e r e m a i n i n g 
a c e t i c a n h y d r i d e and b e n z e n e m i x t u r e was p o u r e d i n t o t h r e e t i m e s i t s 
volume of w a t e r . A y e l l o w - o r a n g e o i l s e p a r a t e d w h i c h d i s s o l v e d upon 
warming t h e s o l u t i o n . Upon c o o l i n g t h e s o l u t i o n and- a l l o w i n g i t t o 
s t a n d s e v e r a l h o u r s , t h e o i l s e p a r a t e d a g a i n . The t h i c k o i l was r u b b e d 
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and c h i l l e d r e p e a t e d l y b u t no c r y s t a l l i z a t i o n c o u l d be i n d u c e d * 
A t t e m p t e d C o n d e n s a t i o n o f 2 , 6 - D i a c e t a m i d o t o l u e n e w i t h M e s i t y l e n e * — 
A 100 ml* t h r e e - n e c k e d f l a s k , e q u i p p e d w i t h a s t i r r e r and a thermom­
e t e r , was s e t i n an i c e - w a t e r m i x t u r e * To t h e f l a s k was added 1*1 g* 
of 2 , 6 - d i a c e t a m i d o t o l u e n e , 30*0 ml* of g l a c i a l a c e t i c a c i d , 8*0 ml* of 
a c e t i c a n h y d r i d e , 2*0 g , of a n h y d r o u s sod ium a c e t a t e , and 0*5 g* o f 
p h o s p h o r o u s p e n t o x i d e 0 When t h e t e m p e r a t u r e of t h e m i x t u r e f e l l t o 
1 0 ° C , 3o0 mlo o f a c e t i c a n h y d r i d e c o n t a i n i n g 1*5 ml* o f n i t r o s y l 
c h l o r i d e was added t o t h e m i x t u r e d r o p w i s e . The c o l o r of t h e s o l u t i o n 
t u r n e d g r e e n w i t h t h e f i r s t a d d i t i o n of n i t r o s y l c h l o r i d e b u t g r a d u a l l y 
t u r n e d y e l l o w * The r e a c t i o n was s t i r r e d f o r one hour* The c o n t e n t s o f 
t h e f l a s k w e r e t h e n p o u r e d i n t o i c e w a t e r , whereupon a s m a l l amount of 
u n r e a c t e d 2 , 6 - d i a c e t a m i d o t o l u e n e (0*05 g*) and an o r a n g e o i l s e p a r a t e d * 
The o i l was e x t r a c t e d w i t h t h r e e p o r t i o n s of c o l d m e s i t y l e n e t o t a l i n g 
137 ml* The m e s i t y l e n e e x t r a c t was d r i e d o v e r a n h y d r o u s sodium s u l f a t e 
f o r 2l | h o u r s . D u r i n g t h i s t i m e t h e s o l u t i o n d a r k e n e d c o n s i d e r a b l y b u t 
no e v o l u t i o n o f n i t r o g e n was n o t i c e d * The e x c e s s m e s i t y l e n e was t h e n 
removed b y f r a c t i o n a t i o n * E v a p o r a t i o n of t h e r e m a i n i n g m e s i t y l e n e u n d e r 
an a i r d r a f t i n a hood l e f t a t h i c k , i n t r a c t a b l e o i l * The o i l was 
c h i l l e d and r u b b e d w i t h a s t i r r i n g rod* No s o l i d i f i c a t i o n c o u l d b e i n ­
duced so t h e o i l was p l a c e d i n d r y i c e o v e r n i g h t * When t h e f l a s k was 
a l l o w e d t o come t o room t e m p e r a t u r e , t h e f r o z e n s o l i d t hawed t o an o i l * 
The o i l was t h e n t a k e n u p i n 95 p e r c e n t e t h a n o l and a l l o w e d t o s t a n d 
a t room t e m p e r a t u r e f o r s e v e r a l d a y s . When no c r y s t a l l i z a t i o n o c c u r r e d , 
t h e f l a s k was p l a c e d i n an i c e c h e s t f o r s e v e r a l w e e k s . However , t h i s 
t o o f a i l e d t o p r o m o t e c r y s t a l l i z a t i o n . No p u r e p r o d u c t was e v e r i s o l a t e d . 
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A t t e m p t e d P r e p a r a t i o n o f 2 , 2 ' , 2 " 3 k * k ' a h t t 3 6 , 6 ' , 6 " - N o n a m e t h y l - 3 - n i t r o -
m - t e r p h e n y l 
P r e p a r a t i o n of B i m e s i t y l , — T h e G r i g n a r d c o u p l i n g method of Moyer and 
Adams (8 ) was f o l l o w e d t o p r e p a r e b i m e s i t y l i n 1 6 , 5 p e r c e n t y i e l d . 
The m e l t i n g p o i n t o f 1 0 1 , 0 * - 1 0 1 o 5 ° C . was t h e same a s t h a t r e c o r d e d by 
Moyer and Adams, 
P r e p a r a t i o n of 3 * 3 ' - D i n i t r o b i m e s i t y l , — B i m e s i t y l was d i n i t r a t e d b y t h e 
method of Adams and J o y c e ( 3 2 ) , a s w e l l a s b y a s i m p l e r method d e s c r i b e d 
b y P o w e l l and Johnson (33 )o The l a t t e r method was a c t u a l l y a p r o c e d u r e 
f o r t h e m o n o n i t r a t i o n o f m e s i t y l e n e b u t was u s e d w i t h good r e s u l t s t o 
d i n i t r a t e b i m e s i t y l . The y i e l d f rom b o t h me thods was i n t h e r a n g e of 
65 -72 p e r c e n t . The 3 , 3 ! - d i n i t r o b i m e s i t y l o b t a i n e d by t h e method of 
Adams a n d J o y c e m e l t e d a t 1 5 7 0 - 1 5 8 ° C , wh ich i s somewhat l o w e r t h a n t h e i r 
l i t e r a t u r e v a l u e of l 6 2 ° - l 6 3 ° C , The p r o d u c t o b t a i n e d b y t h e method o f 
P o w e l l a n d J o h n s o n m e l t e d a t l 6 0 ° - l 6 l ° C , 
P r e p a r a t i o n of 3 - A m i n o - 3 ' - n i t r o b i m e s i t y l , — 3 ^ 3 ' - D i n t r o b i m e s i t y l was r e ­
duced b y s t a n n o u s c h l o r i d e a c c o r d i n g t o t h e method o f Adams and J o y c e 
( 3 2 ) , The y i e l d of t h e r e s u l t i n g 3 - a m i n o - 3 ' - n i t r o b i m e s i t y l was 65 p e r 
c e n t . I t s m e l t i n g p o i n t was l ]43*-l lUi°C, compared w i t h t h e l i t e r a t u r e 
v a l u e of l h 5 * - H t 6 ° C . 
P r e p a r a t i o n of 3 - A c e t a m i d o - 3 ° - n i t r o b i m e s i t y l . — T h e a c e t y l a t i o n of 3 -
a m i n o - 3 5 - n i t r o b i m e s i t y l was c a r r i e d o u t a c c o r d i n g t o t h e p r o c e d u r e of 
Moyer and Adams (8 ) i n 80 p e r c e n t y i e l d . The compound m e l t e d a t 1 7 6 ° -
1 7 7 a C . 
A t t e m p t e d C o n d e n s a t i o n o f 3 -Ace t amido -3 1 1 - n i t r o b i m e s i t y l w i t h M e s i t y l e n e , — 
A 100 m l , t h r e e - n e c k e d f l a s k , e q u i p p e d w i t h a s t i r r e r and a t h e r m o m e t e r , 
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was p l a c e d i n an i c e - w a t e r m i x t u r e . To t h e f l a s k was added a m i x t u r e 
of 1 .5 go of 3 - a c e t a m i d o - 3 ? - n i t r o b i m e s i t y l , 15«0 m l . of g l a c i a l a c e t i c 
a c i d , 5«0 m l . of a c e t i c a n h y d r i d e , 2 . 5 g* of a n h y d r o u s sodium a c e t a t e , 
and 1 .5 go of p h o s p h o r o u s p e n t o x i d e . When t h e t e m p e r a t u r e of t h e m i x ­
t u r e d r o p p e d t o 8 o - 1 0 o C . , a s o l u t i o n of 0 . 2 m l . ( 0 . 3 5 g») of n i t r o s y l 
c h l o r i d e i n 1 .0 m l . of a c e t i c a n h y d r i d e was a d d e d . The n i t r o s y l c h l o r ­
i d e c a u s e d t h e s o l u t i o n f i r s t t o t u r n g r e e n , t h e n g r a d u a l l y t o t u r n 
b rown. The s o l u t i o n was s t i r r e d f o r 1*5 m i n u t e s l o n g e r , t h e n was pou red 
i n t o i c e w a t e r . A w h i t e p r e c i p i t a t e and an o i l y , gummy m a t e r i a l s e p ­
a r a t e d from t h e s o l u t i o n . The e n t i r e r e a c t i o n m i x t u r e was e x t r a c t e d 
w i t h s e v e r a l p o r t i o n s of m e s i t y l e n e t o t a l i n g 100 m l . The m e s i t y l e n e 
e x t r a c t was d r i e d o v e r a n h y d r o u s sodium a c e t a t e f o r 18 h o u r s . M e s i t ­
y l e n e was t h e n removed by f r a c t i o n a t i o n u n t i l a volume of a b o u t 10 m l . 
r e m a i n e d . The w h i t e s o l i d i n t h e r e m a i n i n g m e s i t y l e n e s o l u t i o n was 
f i l t e r e d o f f . T h i s s o l i d had a m e l t i n g p o i n t of 1 7 6 ° - 1 7 7 ° C o , t h a t of 
t h e s t a r t i n g m a t e r i a l . A mixed m e l t i n g p o i n t was u n d e p r e s s e d . Evapo­
r a t i o n of t h e r e m a i n i n g m e s i t y l e n e l e f t a brown gum w h i c h r e s i s t e d 
s o l i d i f i c a t i o n and p u r i f i c a t i o n . F r e e z i n g , c r y s t a l l i z a t i o n from 95 
p e r c e n t e t h a n o l , c r y s t a l l i z a t i o n from b e n z e n e , a s w e l l a s vacuum 
s u b l i m a t i o n were a l l t r i e d w i t h no s u c c e s s . 
A t t e m p t e d P r e p a r a t i o n of 2 , 2 ? 92"$h,k* , i U " , 6 , 6 B , 6 H - N o n a m e t h y L = m ~ t e r p h e n y l 
P r e p a r a t i o n of D i n i t r o m e s i t y l e n e . — T h e me thod of K u s t e r and S t a l l b e r g 
(60) was u s e d t o p r e p a r e t h i s m a t e r i a l i n 90 p e r c e n t y i e l d . The m e l t -
(60) F . W. K u s t e r and A. S t a l l b e r g , A n n . , 2 7 8 , 207 (189U) 
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i n g p o i n t of 8 5 ° - 8 6 ° C , a g r e e d w i t h t h e 86°C. v a l u e r e p o r t e d b y K u s t e r 
and S t a l l b e r g o 
P r e p a r a t i o n o f D i a m i n o m e s i t y l e n e o - - T h e method of F i t t i g ( 6 l ) , b y which 
d i n i t r o m e s i t y l e n e i s r e d u c e d w i t h t i n and h y d r o c h l o r i c a c i d was u s e d 
t o p r e p a r e t h i s compound<» F o r t h e p u r i f i c a t i o n s t e p , howeve r , vacuum 
s u b l i m a t i o n a t 7f?°-85> oC 0 and 1 mm. p r e s s u r e was u s e d , D i a m i n o m e s i t y l e n e , 
m e l t i n g a t 8 9 ° - 9 0 ° C 0 > was o b t a i n e d i n 78 p e r c e n t y i e l d . F i t t i g r e ­
p o r t e d a m e l t i n g p o i n t of 90°Co 
P r e p a r a t i o n o f D J a c e t a m i d o m e s i t y l e n ' e 0 ° ° D i a m i n o m e s i t y l e n e was a c e t y l ­
a t e d b y a c e t i c a n h y d r i d e a c c o r d i n g t o t h e method o f Adams and Chase 
(31+) i n k0 p e r c e n t y i e l d . However , t h e m e l t i n g p o i n t r e p o r t e d b y Adams 
and Chase was 3 2 0 ° - 3 2 5 * 0 . , w h e r e a s t h e m e l t i n g p o i n t h e r e was 3l+0°-3li5°C. 
A t t e m p t e d C o n d e n s a t i o n o f D i a c e t a m i d o m e s i t y l e n e w i t h M e s i t y l e n e Q —A 100 
m l . t h r e e - n e c k e d f l a s k , e q u i p p e d w i t h a s t i r e r and a t h e r m o m e t e r , was 
s e t i n a pan o f i c e and w a t e r . To t h e f l a s k was a d d e d 1 P 1 go o f d i ­
a c e t a m i d o m e s i t y l e n e , 2 0 . 0 mlo of g l a c i a l a c e t i c a c i d , Q.O m l 0 o f a c e t i c 
a n h y d r i d e , 2 8 0 g„ o f a n h y d r o u s sodium a c e t a t e , and 0 , 5 g . of p h o s p h o r ­
o u s p e n t o x i d e . When t h e t e m p e r a t u r e d ropped t o 9 o O ° C , a m i x t u r e o f 
Oof? m l . ( 0 . 7 8 go) of n i t r o s y l c h l o r i d e i n l o 0 mlo o f a c e t i c a n h y d r i d e 
was added d r o p w i s e . The c o l o r of t h e s o l u t i o n assumed a g r e e n i s h 
t i n g e . S t i r r i n g was c o n t i n u e d f o r an h o u r . At t h e end of t h i s t i m e 
t h e t e m p e r a t u r e was l 5 o 0 ° C . and t h e c o l o r of t h e s o l u t i o n had t u r n e d 
y e l l o w . The c o n t e n t s of t h e f l a s k were t h e n p o u r e d i n t o t h r e e t i m e s 
i t s volume of i c e w a t e r . A w h i t e s o l i d p r e c i p i t a t e d l e a v i n g a g r e e n 
(61 ) Ro F i t t i g , A n n , , l U , 129 ( 1 8 6 7 ) , 
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s u p e r n a t a n t l i q u i d . The s o l i d was r e c o v e r e d by f i l t r a t i o n and was 
washed w i t h w a t e r 0 I t s d r y w e i g h t was 0 , 3 go The w h i t e m a t e r i a l 
m e l t e d a t 3 l | 0 o - 3 l i 5 o C , , i n d i c a t i n g t h a t i t was u n r e a c t e d s t a r t i n g ma­
t e r i a l o 
The a q u e o u s m i x t u r e was e x t r a c t e d w i t h two c o l d 50 m l , p o r t i o n s 
of m e s i t y l e n e , t h e e x t r a c t d r i e d o v e r a n h y d r o u s sod ium a c e t a t e , and 
t h e n f r a c t i o n a t e d to a s m a l l v o l u m e . E v a p o r a t i o n o f t h e r e m a i n i n g 
m e s i t y l e n e l e f t a s m a l l volume of o i l wh ich c o n t a i n e d a s m a l l amount of 
w h i t e s o l i d o A c o l d 95 p e r c e n t e t h a n o l wash removed mos t o f t h e o i l 
and l e f t t h e s o l i d f a i r l y c l e a n . The s o l i d , upon b e i n g r e c r y s t a l l i z e d 
from 95 p e r c e n t e t h a n o l , had a m e l t i n g p o i n t o f I 6 5 o 0 ° - l 6 7 o 5 ° C , How­
e v e r , t h i s s o l i d seemed t o be a m i x t u r e of c l o s e m e l t i n g compounds and 
was n e v e r o b t a i n e d p u r e enough f o r a n a l y s i s . I n o r d e r t o o b t a i n a s i n g l e 
p u r e compound, c r y s t a l l i z a t i o n f rom e t h a n o l , vacuum s u b l i m a t i o n , and 
c h r o m a t o g r a p h y on a s i l i c i c a c i d - c h l o r o f o r m column were a l l t r i e d b u t 
w i t h o u t s u c c e s s . 
A t t e m p t e d P r e p a r a t i o n s of 2 , 2 " i>6 ,6 , l -Hexame thy l -o_ - t e rpheny l 
A t t e m p t e d C o n d e n s a t i o n o f 1 , 2 - D i a c e t a m i d o b e n z e n e w i t h M e s i t y l e n e 0 - ~ A 
500 mlo t h r e e - n e c k e d f l a s k , e q u i p p e d w i t h a s t i r r e r and a t h e r m o m e t e r , 
was s e t i n a n i c e b a t h . To t h e f l a s k was added a m i x t u r e o f U,9 g» o f 
1 , 2 - d i a c e t a m i d o b e n z e n e , 8 , 0 g , o f a n h y d r o u s sod ium a c e t a t e , 85 m l , o f 
g l a c i a l a c e t i c a c i d , 2 0 , 0 m l , o f a c e t i c a n h y d r i d e , and l o 0 g , o f p h o s ­
p h o r o u s p e n t o x i d e . When t h e t e m p e r a t u r e o f t h e m i x t u r e r e a c h e d 5 ° - 1 0 ° C , 
6 o 0 m l , o f n i t r o s y l c h l o r i d e i n 2 0 o 0 m l , of c o l d a c e t i c a n h y d r i d e was 
added t o t h e f l a s k and w i t h s t i r r i n g . S t i r r i n g was c o n t i n u e d f o r one 
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h o u r , d u r i n g which t i m e t h e t e m p e r a t u r e r o s e t o 12 °C , The c o n t e n t s o f 
t h e f l a s k was t h e n p o u r e d i n t o t h r e e t i m e s i t s volume of i c e w a t e r 0 
The c o l d m i x t u r e was e x t r a c t e d q u i c k l y w i t h two 5 0 m l 0 p o r t i o n s o f 
m e s i t y l e n e o An i r r i t a t i n g o r a n g e g a s , p r o b a b l y u n r e a c t e d n i t r o s y l 
c h l o r i d e , e v o l v e d d u r i n g t h e e x t r a c t i o n e The m e s i t y l e n e e x t r a c t was 
t h e n washed w i t h w a t e r and d r i e d o v e r anhydrous sodium s u l f a t e , , 
A l l b u t a b o u t f i v e m i l l i l i t e r s o f t h e m e s i t y l e n e was t h e n removed 
by f r a c t i o n a t i o n o A s m a l l amount of impure s o l i d , w h i c h a p p e a r e d t o b e 
a m i x t u r e , was found i n t h e r e m a i n i n g m e s i t y l e n e . The s o l i d was f i l ­
t e r e d o f f and d i s s o l v e d i n h o t 95 p e r c e n t e t h a n o l . However , upon b e i n g 
c o o l e d , a brown o i l s e p a r a t e d from t h e s o l u t i o n . Under vacuum s u b l i m a ­
t i o n a t l | 0 * - l | 5 o C , and 1 mm, p r e s s u r e , t h e o i l d e p o s i t e d a w h i t e s o l i d on 
t h e c o n d e n s e r . T h i s s o l i d , s u s p e c t e d of b e i n g m o s t l y o - p h e n y l e n e d i a m i n e , 
m e l t e d p o o r l y a t 89 < *-92°C, A wash w i t h w a t e r removed most of t h i s s o l i d , 
l e a v i n g b e h i n d a s m a l l amount o f gummy o i l wh ich s l o w l y s o l i d i f i e d . The 
s o l i d , o n l y a b o u t enough f o r a m e l t i n g p o i n t , m e l t e d p o o r l y a t 75°~80 <*C, 
2 9hg6-Trimethyl-28-nitrobiphenyl.—This compound was t h e p r o d u c t from 
t h e f i r s t s t e p of an a l t e r n a t e r o u t e t o 2 , 2 " , 6 5 6 ' , - h e x a m e t h y I - o -
t e r p h e n y l . Work on t h i s r o u t e was d i s c o n t i n u e d a f t e r t h i s s t e p , 
A 100 m l , t h r e e - n e c k e d f l a s k , e q u i p p e d w i t h a s t i r r e r and a 
t h e r m o m e t e r , was s e t i n an i c e and w a t e r m i x t u r e . To t h e f l a s k was 
added 2 . 0 g . o f o - n i t r o a c e t a n i l i d e , 1 0 , 0 m l . o f g l a c i a l a c e t i c a c i d , 
2 . 0 m l . of a c e t i c a n h y d r i d e , 1 .5 g« of a n h y d r o u s sodium a c e t a t e , and 
0 . 5 go o f p h o s p h o r o u s p e n t o x i d e . When t h e t e m p e r a t u r e o f t h e m i x t u r e 
f e l l t o 10°Co , 0*6 m l . o f n i t r o s y l c h l o r i d e i n 3o0 m l . of a c e t i c a n h y ­
d r i d e was added d r o p w i s e t o t h e s o l u t i o n w i t h s t i r r i n g . T h i s a d d i t i o n 
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c a u s e d t h e s o l u t i o n t o assume a g r e e n c o l o r w h i c h g r a d u a l l y f a d e d t o 
b r o w n . The brown s o l u t i o n was s t i r r e d f o r 20 m i n u t e s l o n g e r , and t h e n 
was p o u r e d i n t o 5>0 m l , of i c e w a t e r „ An o i l wh ich s e p a r a t e d was e x ­
t r a c t e d a s q u i c k l y a s p o s s i b l e w i t h 165 m l , of c o l d m e s i t y l e n e i n t h r e e 
p o r t i o n s . The m e s i t y l e n e was q u i c k l y washed w i t h w a t e r t h e n d r i e d o v e r 
a n h y d r o u s sodium s u l f a t e f o r 12 h o u r s . Removal of t h e m e s i t y l e n e b y 
f r a c t i o n a t i o n l e f t a s m a l l amount o f o i l mixed w i t h a y e l l o w s o l i d . The 
s o l i d was removed by f i l t r a t i o n t h r o u g h a c o a r s e s i n t e r e d g l a s s f u n n e l . 
The s o l i d ( 0 , 7 g«)> r e c r y s t a l l i z e d f rom 95 p e r c e n t e t h a n o l , m e l t e d a t 
93° -9 l i °C , wh ich i n d i c a t e d i t t o b e u n r e a c t e d o - n i t r o a c e t a n i l i d e , A 
mixed m e l t i n g p o i n t w i t h o - n i t r o a c e t a n i l i d e was u n d e p r e s s e d . 
The o i l f rom t h e f i l t r a t i o n was s t e a m d i s t i l l e d , and from t h e 
d i s t i l l a t e was r e c o v e r e d a c l e a n o r a n g e o i l wh ich s o l i d i f i e d upon c o o l ­
i n g . A f t e r r e c r y s t a l l i z a t i o n f rom 95 p e r c e n t e t h a n o l , t h e y e l l o w s o l i d 
m e l t e d a t 6U° -65°C , 
A n a l , c a l c , f o r C ^ H ^ ^ O ^ : N, 5o80 
Found: N, 5 . 5 7 
A t t e m p t s t o P r e p a r e o - T e r p h e n y l s w i t h H i n d e r e d 
R o t a t i o n U t i l i z i n g t h e D i e l s - A l d e r R e a c t i o n 
A t t e m p t e d P r e p a r a t i o n of 2 , 2 " 9h9kn , 6 , 6 " - H e x a m e t h y l - o - t e r p h e n y l - i * ' , 5 ' -
d i c a r b o x y l i c A c i d 
P r e p a r a t i o n of A c e t o m e s i t y l e n e , — T h i s compound was p r e p a r e d b y t h e g e n e r ­
a l F r i e d e l - C r a f t s method f o r k e t o n e p r e p a r a t i o n u s i n g a c i d a n h y d r i d e s ( 6 2 ) , 
( 6 2 ) , C , Ro N o l l e r and R, Adams, J , Am, Chem, S o c , 1*6, 1889 
(19214). ~ ~ ~ 
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The c r u d e p r o d u c t o b t a i n e d was f r a c t i o n a t e d u n d e r r e d u c e d p r e s s u r e 
t h r o u g h a s i l v e r - j a c k e t e d co lumn, 27 cm, i n l e n g t h a n d 2 cm, i n d i am­
e t e r , packed w i t h l / 8 i n c h g l a s s h e l i c e s . The b u l k of t h e a c e t o ­
m e s i t y l e n e d i s t i l l e d a t 1 0 0 ° C , u n d e r U,25 mm, p r e s s u r e , A Ik p e r c e n t 
y i e l d was r e a l i z e d from t h e r e a c t i o n . On s e v e r a l o c c a s i o n s t h e f r a c ­
t i o n a t e d p r o d u c t was s l i g h t l y y e l l o w i n c o l o r . I t was f o u n d t h a t t h e 
y e l l o w c o l o r c o u l d be removed b y e x t r a c t i n g an e t h e r e a l s o l u t i o n of t h e 
a c e t o m e s i t y l e n e w i t h a 20 p e r c e n t sod ium h y d r o x i d e s o l u t i o n u n t i l t h e 
e x t r a c t i n g b a s e s o l u t i o n was o n l y s l i g h t l y c o l o r e d . The e t h e r s o l u t i o n 
was t h e n washed w e l l w i t h 1:2 h y d r o c h l o r i c a c i d , once w i t h w a t e r , t h e n 
d r i e d o v e r c a l c i u m c h l o r i d e . Vacuum d i s t i l l a t i o n f rom a G l a i s e n f l a s k 
t h e n y i e l d e d a w a t e r - c l e a r p r o d u c t . 
The B i m o l e c u l a r R e d u c t i o n o f A c e t o m e s i t y l e n e , — 
A t t e m p t e d P h o t o c h e m i c a l R e d u c t i o n , — T h i s a t t e m p t was p a t t e r n e d 
a f t e r t h e p r o c e d u r e of Bachmann ( 6 3 ) o U l t r a v i o l e t r a d i a t i o n was u s e d , 
howeve r , r a t h e r t h a n s u n l i g h t , 
A s o l u t i o n o r 1 0 , 0 g , of a c e t o m e s i t y l e n e , 175 m l , of i s o p r o p y l 
a l c o h o l and one d r o p o f g l a c i a l a c e t i c a c i d was p l a c e d i n a q u a r t z 
r a d i a t i o n c e l l . The s o l u t i o n was i r r a d i a t e d b y a m e r c u r y v a p o r u l t r a ­
v i o l e t l amp f o r e i g h t h o u r s . The s o l v e n t was e v a p o r a t e d and t h e r e ­
s i d u a l o i l was s t e a m d i s t i l l e d from a d i l u t e h y d r o c h l o r i c a c i d s o l u t i o n 
t o remove u n r e a c t e d a c e t o m e s i t y l e n e , A 7 o l g , r e c o v e r y o f a c e t o m e s i ­
t y l e n e was o b t a i n e d . The r e s i d u e f rom t h e s t e a m d i s t i l l a t i o n was 1,8 g , 
(63 ) Wo E , Bachmann, O r g a n i c S y n t h e s e s , C o l l , V o l , I I , J o h n 
Wi ley and S o n s , I n e , New Y o r k , N , Y , , 1 9 5 7 , p . 7 1 , 
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of a d a r k brown o i l wh ich soon s o l i d i f i e d , , T h i s s o l i d was t a k e n up i n 
a few mie of c h l o r o f o r m and r u n t h r o u g h a s i l i c i c a c i d - c h l o r o f o r m 
c h r o m a t o g r a p h i c co lumn . Whi l e t h e s o l i d was s e p a r a t e d i n t o t h r e e d i s ­
t i n c t b a n d s , e v a p o r a t i o n of e a c h c h l o r o f o r m f r a c t i o n y i e l d e d a brown 
g l a s s y s o l i d * None of t h e d e s i r e d p i n a c o l c o u l d be i s o l a t e d f rom a n y 
f r a c t i o n * 
A t t e m p t e d E l e c t r o l y t i c R e d u c t i o n * — T h e e q u i p m e n t u s e d and t h e 
p r o c e d u r e f o l l o w e d was e s s e n t i a l l y t h a t d e s c r i b e d b y Swann and c o w o r k ­
e r s (6k) • 
A m i x t u r e o f 5<>0 g„ of a c e t o m e s i t y l e n e and $0o0 ml* of c a t h o l y t e 
was p l a c e d i n an u n g l a z e d p o r c e l a i n cup u s e d a s t h e c a t h o d e c e l l * The 
c a t h o l y t e was a s o l u t i o n of 20*0 g , of p o t a s s i u m a c e t a t e d i s s o l v e d i n 
15>#0 ml* of d i s t i l l e d w a t e r and 35«0 ml., of e t h a n o l . , The a n o l y t e was 
a kO p e r c e n t p o t a s s i u m c a r b o n a t e s o l u t i o n * The c a t h o d e u s e d was a 
s m a l l s h e e t o f t i n l e a f w h i c h was a n o d i z e d i n d i l u t e s u l f u r i c a c i d b e ­
f o r e u s e * The r e a c t i o n was r u n f o r f i v e h o u r s a t 85°°90°C* w i t h a c u r ­
r e n t d e n s i t y o r 0 ,00£ a m p , / c m 2 0 A t t h e end o f t h i s t i m e , t h e r e a c t i o n 
m i x t u r e was p o u r e d i n t o wate r . , The m i x t u r e formed was made s l i g h t l y 
a c i d w i t h h y d r o c h l o r i c a c i d and s t e a m d i s t i l l e d t o remove u n r e a c t e d 
a c e t o m e s i t y l e n e and a n y m e t h y l m e s i t y l c a r b i n o l t h a t m i g h t have been 
formed* The aqueous m i x t u r e l e f t f rom t h e s t e a m d i s t i l l a t i o n was e x ­
t r a c t e d w i t h e t h e r * The s o l i d l e f t upon e v a p o r a t i o n of t h e e t h e r was 
c r y s t a l l i z e d once f rom 95 p e r c e n t e t h a n o l . The b e s t y i e l d o b t a i n e d 
(6k) S , Swann, J r , , P , E , Ambrose , R, C, D a l e , R , C, Rowe, H, M, 
Ward, H, D, Kerfman, and S , A x e l r o d , T r a n s , E l e c t r o chem, S o c 0 , 8 5 , 231 
(I9kk). ~ ~ — " ~ 
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was 0 . 6 go ( 1 2 . 0 p e r c e n t of t h e t h e o r e t i c a l ) of m a t e r i a l o f q u e s t i o n ­
a b l e p u r i t y , m e l t i n g p o o r l y a t l i i 5 ° - l 5 0 ° C o 
R e d u c t i o n b y Aluminum Amalgam*—The p r o c e d u r e u s e d f o r t h i s p r e p ­
a r a t i o n was e s s e n t i a l l y t h a t wh ich S i s i d o and N o z a k i (35) u s e d f o r t h e 
r e d u c t i o n of a c e t o p h e n o n e . 
I n a 1000 m l , r o u n d - b o t t o m e d f l a s k was p l a c e d a s o l u t i o n of 
38*7 g« of a c e t o m e s i t y l e n e i n 200 ml* of a n h y d r o u s , t h i o p h e n e - f r e e b e n ­
zene and 300 ml* of a b s o l u t e e t h a n o l . Then 17#0 g , of e i g h t mesh o r 
f i n e r g r a n u l a r a luminum and 0 . 5 go of m e r c u r i c c h l o r i d e was added and 
a r e f l u x c o n d e n s e r was s e t i n p l a c e . W i t h i n a m i n u t e b u b b l e s were s e e n 
r i s i n g f rom t h e a luminum. The f l a s k was t h e n s e t on a s t e a m b a t h and 
t h e m i x t u r e was r e f l u x e d f o r 1*0 h o u r s . A f t e r a b o u t s i x o r s e v e n h o u r s 
a g r a y , j e l l y - l i k e mass t h a t formed became so t h i c k t h a t i t p r e v e n t e d 
t h e n a t u r a l a g i t a t i o n c a u s e d b y t h e b u b b l i n g and r e f l u x i n g s o l v e n t . 
Enough e t h a n o l - b e n z e n e s o l v e n t , i n t h e p r o p o r t i o n s t a t e d a b o v e , was a d d ­
ed t o a l l o w a g i t a t i o n and c i r c u l a t i o n t h r o u g h o u t t h e f l a s k . A t t h e end 
of t h e kO h o u r s , t h e r e a c t i o n p r o d u c t was decomposed b y p o u r i n g i t on 
a m i x t u r e of 200 g , of i c e and 30 m l , of c o n c e n t r a t e d h y d r o c h l o r i c a c i d . 
The a q u e o u s l a y e r was s e p a r a t e d and d i s c a r d e d . The benzene l a y e r was 
washed s e v e r a l t i m e s w i t h I s 2 h y d r o c h l o r i c a c i d , t h e n s e v e r a l t i m e s w i t h 
w a t e r . The b e n z e n e was e v a p o r a t e d and t h e r e m a i n i n g o i l was s t e a m d i s ­
t i l l e d , U n r e a c t e d a c e t o m e s i t y l e n e and m e t h y l m e s i t y l c a r b i n o l s t e a m 
d i s t i l l e d , l e a v i n g a w h i t e s o l i d i n t h e f l a s k . The m e t h y l m e s i t y l c a r ­
b i n o l t h a t s t e a m d i s t i l l e d s o l i d i f i e d s l o w l y i n t h e d i s t i l l a t e and was 
removed b y f i l t r a t i o n . The f i l t e r e d o i l y d i s t i l l a t e was t h e n e t h e r e x ­
t r a c t e d . A f t e r t h e e t h e r was e v a p o r a t e d , 1 8 , 5 go of u n r e a c t e d a c e t o -
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m e s i t y l e n e r ema ined* I n t h e d i s t i l l a t i o n f l a s k r e m a i n e d 13*2 g c of 
w h i t e s o l i d w h i c h was f i l t e r e d o f f and d r i e d . 
A p a r t i a l s e p a r a t i o n of t h e p r o d u c t s i n t h i s w h i t e s o l i d was 
a c h i e v e d b y f i r s t d i g e s t i n g t h e 1 3 . 2 g , of p r o d u c t i n enough c h l o r o ­
form a t room t e m p e r a t u r e t o l e a v e a l i t t l e of t h e m a t e r i a l u n d i s s o l v e d . 
The c h l o r o f o r m was t h e n h e a t e d s l i g h t l y u n t i l a l l of t h e m a t e r i a l d i s -
s o l v e d o The warm s o l u t i o n was s e t a s i d e and a l l o w e d t o c o o l . The c r y s ­
t a l s t h a t s l o w l y fo rmed were f i l t e r e d o f f and washed w i t h c o l d c h l o r o ­
f o r m . A f t e r s e v e r a l c r y s t a l l i z a t i o n s f rom 95 p e r c e n t e t h a n o l t h e 
l a r g e , c l e a r c r y s t a l s m e l t e d a t 17 2 , 5 ° - 1 7 3 . 5 ° C 
The r e s t of t h e m a t e r i a l i n t h e c h l o r o f o r m s o l u t i o n was c h r o m a t o ­
g r a p h e d on a s i l i c i c a c i d - c h l o r o f o r m co lumn . Only one b r o a d w h i t e band 
d e v e l o p e d . However , by c a r e f u l l y c o l l e c t i n g f r a c t i o n s a s d e s c r i b e d , 
f i v e p r o d u c t s were i s o l a t e d . The column u s e d was a t u b e i ; ,3 cm, i n 
d i a m e t e r and e q u i p p e d w i t h a p e r m a n e n t c o a r s e s i n t e r e d g l a s s column 
s u p p o r t . The column was p a c k e d w i t h 177 g» of s i l i c i c a c i d s l u r r i e d 
i n c h l o r o f o r m , w h i c h gave a packed h e i g h t of 2 1 , 0 cm. The p r o d u c t , i n 
2 0 , 0 m l , of c h l o r o f o r m , was p u t on t h e t o p of t h e column and e l u t e d 
w i t h c h l o r o f o r m . The r e l a t i v e p o s i t i o n s of t h e f r a c t i o n s t a k e n f rom 
t h e column a r e shown i n F i g u r e 2 0 , 
F r a c t i o n # 1 was t h e m a t e r i a l i n t h e f i r s t h a l f o f t h e h e a v y w h i t e 
b a n d . E v a p o r a t i o n of t h e c o l l e c t e d c h l o r o f o r m and c r y s t a l l i z a t i o n of 
t h e r e s i d u e t w i c e from 95 p e r c e n t e t h a n o l y i e l d e d w h i t e n e e d l e s m e l t ­
i n g a t 92 ,0°-93oO°Co 
F r a c t i o n #2 was t h e m a t e r i a l t a k e n f rom a f t e r f r a c t i o n # 1 u n t i l 
t h e end of t h e " t a i l i n g " , E v a p o r a t i o n of t h e c h l o r o f o r m and c r y s t a l -
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F i g u r e 2 0 0 Chromatogram of t h e P r o d u c t s f rom t h e Aluminum Amalgam 
R e d u c t i o n o f A c e t o m e s i t y l e n e , 
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l i z a t i o n of t h e r e s i d u e s e v e r a l t i m e s from 95 p e r c e n t e t h a n o l y i e l d e d 
w h i t e c r y s t a l s w h i c h m e l t e d a t 1 1 9 . 5 o - 1 2 0 . 5 ° C . 
F r a c t i o n s # 1 and #2 were t h e o n l y f r a c t i o n s t h a t c o u l d be t a k e n 
by s i g h t o A s e r i e s of 10 m l , f r a c t i o n s were t h e n t a k e n . S e v e r a l f r a c ­
t i o n s f o l l o w i n g f r a c t i o n #2 y i e l d e d o n l y a few d r o p s o f o i l and no s o l i d . 
The f r a c t i o n s c o l l e c t e d t h e r e a f t e r began t o c o n t a i n w h i t e s o l i d , t h e 
amounts of w h i c h i n c r e a s e d t o a maximum and t h e n d e c r e a s e d t o p r a c t i ­
c a l l y n o n e . The w e i g h t of w h i t e s o l i d p e r 10 m l , f r a c t i o n i s p l o t t e d 
i n F i g u r e 2 1 , The m e l t i n g p o i n t of t h e s o l i d s r e c o v e r e d f rom a l l of 
t h e s e f r a c t i o n s was a b o u t 171°-173o5°CJo A f t e r t h e f r a c t i o n s were com­
b i n e d and c r y s t a l l i z e d from 95 p e r c e n t e t h a n o l , t h e o b t a i n e d c r y s t a l s 
m e l t e d a t 1 7 2 . 5 0 - 1 7 3 . 5 ° C . 
The column was now " s t r i p p e d " b y e l u t i n g w i t h a 1 ; 1 c h l o r o f o r m -
m e t h a n o l m i x t u r e . The r e s i d u e f rom t h e c o m p l e t e e l u t i o n o f t h e column 
was a w h i t e s o l i d c o n t a m i n a t e d w i t h a s m a l l amount of o i l . About t e n 
m l . of 95 p e r c e n t e t h a n o l was added t o i t and s t i r r e d f o r a b o u t a min= 
u t e a t room t e m p e r a t u r e . The s o l i d r e s i s t i n g s o l u t i o n was f i l t e r e d o f f 
and r e c r y s t a l l i z e d from 95 p e r c e n t e t h a n o l s e v e r a l t i m e s u n t i l a m e l t ­
i n g p o i n t of 1 5 5 0 - 1 5 6 ° C 0 was o b t a i n e d . 
The m a t e r i a l which d i s s o l v e d i n t h e e t h a n o l a t room t e m p e r a t u r e 
was much t o o s o l u b l e t o be r e c r y s t a l l i z e d from 95 p e r c e n t e t h a n o l , and 
f rom an e t h a n o l - w a t e r m i x t u r e i t p r e c i p i t a t e d a s a n o i l . So t h e e t h a n o l 
was e v a p o r a t e d and t h e m a t e r i a l was t a k e n up i n l i g r o i n . The r e c r y s t a l -
l i z i n g f l a s k was s e t i n d r y i c e f o r a b o u t h a l f an h o u r . By t h i s t i m e 
a f i n e w h i t e s o l i d had p r e c i p i t a t e d . The s o l i d was t h e n q u i c k l y f i l t e r e d 
o f f . One more s i m i l a r c r y s t a l l i z a t i o n y i e l d e d a w h i t e s o l i d w h i c h 
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Ool5 
o . i o y 
Wtc (go) 
0 . 0 5 
20 ko 60 80 
Volume ( m l ) . 
100 120 
F i g u r e 2 1 . C h r o m a t o g r a p h i c I s o l a t i o n of One Compound ( n u p . 172. f?°° 
173o5°C) O b t a i n e d f rom t h e R e d u c t i o n of A c e t o m e s i t y l e n e . 
Weigh t o f S o l i d p e r Ten M l . F r a c t i o n of C h l o r o f o r m . 
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m e l t e d a t 7 0 ° - 7 1 ° C , 
The f i v e r e a c t i o n p r o d u c t s w e r e i d e n t i f i e d a s f o l l o w s ? 
m e s o - 2 , 3 ~ D i m e s i t y l - 2 , 3 - b u t a n e d i o l , - - - T h e l a r g e c l e a r c r y s t a l s of t h i s 
compound m e l t e d a t 1 7 2 , 5 ° - 1 7 3 . 5 ° C . The i n f r a r e d s p e c t r u m ( F i g u r e 31) 
of t h e s e c r y s t a l s c o n t a i n e d a b s o r p t i o n b a n d s which were u n m i s t a k e a b l y 
t h o s e of t h e h y d r o x y l g r o u p , and i n e v e r y way was i n harmony w i t h t h e 
e x p e c t e d s p e c t r u m of t h e p r o p o s e d compound. 
A n a l , c a l c , f o r ^ H ^ Q O ^ C, 8 0 . 9 3 ; H, '9 .26 
Found: C, 8 0 . 9 8 ; H, 9 . 2 5 
T h e s e c r y s t a l s we re c l e a v e d t o a c e t o m e s i t y l e n e when r e a c t e d w i t h 
p e r i o d i c a c i d i n t h e f o l l o w i n g m a n n e r . I n a 100 m l . E r l e n m e y e r f l a s k 
was p l a c e d a m i x t u r e of 1 .0 g , of t h e c r y s t a l s , 5 . 6 m l . o f a 0 . 5 ^ m o l a r 
a q u e o u s p e r i o d i c a c i d s o l u t i o n , and 30 m l . of a l s l e t h a n o l - e t h y l a c e ­
t a t e s o l u t i o n . The f l a s k was warmed on a w a t e r b a t h a t 5 0 ° - 6 0 ° C . f o r 
a b o u t two h o u r s , w i t h f r e q u e n t s h a k i n g . The m i x t u r e was t h e n c o o l e d 
and n e u t r a l i z e d w i t h a s a t u r a t e d b a r i u m h y d r o x i d e s o l u t i o n , A y e l l o w 
o i l s l o w l y formed on t h e s u r f a c e of t h e m i x t u r e . The o i l was s e p a r a t e d 
i n a s e p a r a t o r y f u n n e l and d r i e d i n an e t h e r s o l u t i o n o v e r c a l c i u m s u l ­
f a t e . The e t h e r was t h e n e v a p o r a t e d and t h e r e f r a c t i v e i n d e x of t h e 
r e s i d u a l o i l was checked w i t h t h a t of a c e t o m e s i t y l e n e . 
A c e t o m e s i t y l e n e , n^ • 1 .5175 (62 ) 
O i l , n | 6 = i e 5 i 6 8 
An u n s u c c e s s f u l a t t e m p t WAS made t o p r e p a r e t h e d i a c e t a t e e s t e r 
of t h i s d i o l by t r e a t i n g i t w i t h a c e t y l c h l o r i d e and d i m e t h y l a n i l i n e ( 6 5 ) • 
( 65 ) C. R. H a u s e r , B . E . Hudson, B . A b r a m o v i t c h , and J . C. S h i v e r s , 
O r g a n i c S y n t h e s e s , C o l l . V o l . I l l , John W i l e y and S o n s , I n c . , New York , 
N , Y . , 1 9 5 5 , P . l i | 2 . 
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The b e h a v i o r of t h i s d i o l upon b e i n g h e a t e d j u s t above i t s 
m e l t i n g p o i n t was s i m i l a r t o t h a t r e p o r t e d f o r b e n z o p i n a c o l ( 3 9 ) o A 
s m a l l t e s t t u b e was h a l f immersed i n an o i l b a t h h e l d a t 180°C , To 
t h e t e s t t u b e was added 0 . 5 go of m e s o - 2 , 3 - d i m e s i t y l « = b u t a n e d i o l 0 The 
b a t h t e m p e r a t u r e was k e p t a t a b o u t l 8 0 ° C o f o r t h r e e h o u r s and t h e n 
a l l o w e d t o c o o l . The w h i t e s o l i d had become a y e l l o w o i l . The o i l was 
m i c r o d i s t i l l e d i n a vacuum s u b l i m a t i o n a p p a r a t u s a t 7 0 ° - 9 0 o C , and 1 mm, 
p r e s s u r e , A c o l o r l e s s o i l was c o l l e c t e d i n a s m a l l g l a s s b u c k e t wh ich 
was hung be low t h e c o n d e n s e r , A s m a l l amount of w h i t e s o l i d s u b l i m e d 
a l o n g w i t h t h e d i s t i l l a t i o n and d e p o s i t e d on t h e c o n d e n s e r . The r e ­
f r a c t i v e i n d e x of t h e o i l was checked w i t h t h a t of a c e t o m e s i t y l e n e , 
A c e t o m e s i t y l e n e , n = 1 ,5175 (62 ) 
26 D 
O i l , n^ = 1 . 5 1 8 1 
An a t t e m p t was made t o r e s o l v e t h i s g l y c o l , a s w e l l a s t h e s u s ­
p e c t e d d l i s o m e r , b y c r y s t a l l i z a t i o n . The t e c h n i q u e was t h e same a s 
t h a t u s e d f o r t h e d l g l y c o l , and i s d e s c r i b e d b e l o w . 
d l - 2 i , 3 - D i m e s i t y l - 2 J 3 ° b u t a n e d i o l . — T h e i n f r a r e d s p e c t r u m ( F i g u r e 32) of 
t h i s compound was t h a t o f a t y p i c a l a l c o h o l . The m e l t i n g p o i n t of t h i s 
compound, i f t a k e n s l o w l y , was l l * l * , 5 0 - l l i 5 o 5 0 C , I f t h e m e l t i n g p o i n t 
was t a k e n r a p i d l y i t m e l t e d a t 1 5 5 ° - 1 5 6 ° C , 
A n a l , c a l c . f o r C ^ H ^ O ^ C, 8 0 , 9 3 ; H, 9 . 2 6 
Founds C, 8 1 , 3 3 ; H, 9 o l 6 
T h i s compound was c l e a v e d t o a c e t o m e s i t y l e n e w i t h p e r i o d i c a c i d 
b y t h e same p r o c e d u r e u s e d f o r t h e meso i s o m e r , d e s c r i b e d a b o v e . 
An a t t e m p t was made t o r e s o l v e t h i s g l y c o l b y c r y s t a l l i z a t i o n 
(1*0). D i l u t e s o l u t i o n s i n e t h e r , e t h a n o l , e t h y l a c e t a t e , and c h l o r o f o r m 
9k 
were made b y d i s s o l v i n g 0*5 g« s a m p l e s of t h e g l y c o l i n 200 -300 mlo 
of s o l v e n t * T h e s e s o l u t i o n s were s e t a s i d e and a l l o w e d t o e v a p o r a t e 
s l o w l y * The c r y s t a l s t h e r e b y o b t a i n e d were s i n g l y examined f o r o p t i c a l 
a c t i v i t y b u t none showed any n o t i c e a b l e r o t a t i o n * 
t r a n s - 2 . 3 - D i m e s i t y l - 2 , 3 - e p o x y b u t a n e * —The w h i t e n e e d l e s of t h i s compound 
m e l t e d a t 9 2 * - 9 3 ° C . The B a e y e r t e s t f o r u n s a t u r a t i o n p e r f o r m e d on t h e s e 
n e e d l e s a t room t e m p e r a t u r e p r o v e d n e g a t i v e * The compound a l s o f a i l e d 
t o d i s c h a r g e s i g n i f i c a n t l y t h e c o l o r of a s o l u t i o n of b r o m i n e i n c a r b o n 
t e t r a c h l o r i d e . An i o d o f o r m t e s t was n e g a t i v e a s was an a t t e m p t t o fo rm 
t h e oxime w i t h h y d r o x y l a m i n e and p y r i d i n e . 
A n a l . c a l c . f o r C22**28^ s ^3 8 5 . 6 6 ; H, 9 . 1 5 
Founds C, 85oOlis H, 9 . 6 7 
Mol* Wt* c a l c - f o r CgpHgs 0 * 308 
Founds 279 ( E a s t ) 
An a t t e m p t was made t o i d e n t i f y t h i s m a t e r i a l more d e c i s i v e l y 
b y h y d r o l y z i n g t h e o x i d e r i n g t o fo rm one o f t h e 2 , 3 -d imes i t y l - 2 , 3 ~ 
b u t a n e d i o l i s o m e r s . A m i x t u r e of* 0*1 g„ o f t h i s compound, 15 m l , of 
w a t e r and 0*5 ml* of p e r c h l o r i c a c i d was r e f l u x e d f o r s i x h o u r s * The 
m e l t i n g p o i n t of t h e r e c o v e r e d m a t e r i a l mixed w i t h p u r e s t a r t i n g m a t e ­
r i a l was 89*-91*C* 
The c o n v e r s i o n of t h i s o x i d e t o i t s d i a c e t a t e e s t e r d e r i v a t i v e 
was t r i e d s e v e r a l ways* 
A m i x t u r e o f 0*35 g . of t h e o x i d e , 3 . 0 ml* of a c e t i c a n h y d r i d e , 
and 0*5 ml* of p y r i d i n e was r e f l u x e d f o r t h r e e h o u r s . I n l e s s t h a n a 
h a l f h o u r t h e m i x t u r e had t u r n e d brown* At t h e end of t h e t h r e e h o u r s 
t h e r e a c t i o n was c o o l e d and w a t e r was added t o d e s t r o y t h e e x c e s s 
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a c e t i c a n h y d r i d e . The s o l i d was f i l t e r e d o f f , washed w i t h w a t e r and 
d r i e d * A f t e r c r y s t a l l i z a t i o n from e t h a n o l t h e s o l i d m e l t e d a t 9 0 ° - 9 1 ° C , 
T h i s m a t e r i a l mixed w i t h p u r e s t a r t i n g m a t e r i a l m e l t e d a t 89°~91°C, 
Two more a t t e m p t s w e r e made t o o b t a i n t h e d i a c e t a t e by u s i n g 
s u l f u r i c a c i d a s c a t a l y s t w i t h a c e t i c a n h y d r i d e , One t r i a l was r u n i n 
a s e a l e d t u b e a n d t h e o t h e r was r u n i n an open f l a s k * Upon b e i n g warmed, 
t h e r e a c t i o n i n b o t h t r i a l s c h a r r e d b a d l y * 
c i s - 2 , 3 - D i m e s i t y l - 2 , 3 - e p o x y b u t a n e * —The c l e a r f l a k e s of t h i s m a t e r i a l 
m e l t e d a t 1 1 9 o 5 o - 1 2 0 . 5 ° C , The B a e y e r t e s t f o r u n s a t u r a t i o n p e r f o r m e d 
on t h e s e f l a k e s a t room t e m p e r a t u r e p r o v e d n e g a t i v e . The compound d i s ­
c h a r g e d t h e c o l o r o f b r o m i n e i n c a r b o n t e t r a c h l o r i d e o n l y v e r y s l o w l y . 
An iodofo rm t e s t was n e g a t i v e , a s was an a t t e m p t t o form t h e oxime of 
t h e compound w i t h h y d r o x y l a m i n e and p y r i d i n e . The i n f r a r e d s p e c t r u m of 
t h i s compound ( F i g u r e 27) was v e r y s i m i l a r t o t h a t of t r a n s - 2 , 3 -
d i m e s i t y l - 2 , 3 - e p o x y b u t a n e ( F i g u r e 2 8 ) , 
A n a l , c a l c . f o r O^^Oi C, 8 5 , 6 6 ; H, 9 d 5 
Founds C, 8 5 * 3 1 ; H, 9*11; 
M o l . Wt , c a l c , f o r C 2 2 H 2 8 0 s 308 
Found : 268 ( H a s t ) 
M e t h y l M e s i t y l C a r b i n o l . — T h e 7 0 ° - 7 1 ° C m e l t i n g p o i n t of t h i s m a t e r i a l 
i s i d e n t i c a l w i t h t h e l i t e r a t u r e v a l u e f o r m e t h y l m e s i t y l c a r b i n o l ( 6 6 ) , 
A n a l , c a l c , f o r C ^ H ^ O s C, 80.1*3; H, 9*82 
Founds G, 80.1*1;; H , 9*90 
T h i s aluminum amalgam r e d u c t i o n o f a c e t o m e s i t y l e n e was r u n s e v e r a l 
( 66 ) A. K l a g e s and P . A l l e n d o r f , B e r . , 3 1 , 998 ( 1 8 9 8 ) . 
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t i m e s . The above compounds were found i n t h e p r o d u c t m i x t u r e i n t h e 
f o l l o w i n g a p p r o x i m a t e p e r c e n t a g e s . 
m e s o - 2 , 3 - d i m e s i t 7 l - 2 5 3 ~ b u t a n e d i o l 3 5 p e r c e n t 
d l - 2 , 3 - d i m e s i t y 1 - 2 , 3 - b u t a n e d i o 1 lk p e r c e n t 
t r a n s - 2 , 3 - d i m e s i t y l - 2 . 3 - e p o x y b u t a n e 32 p e r c e n t 
c i s - 2 , 3 -d ime s i t y l - 2 , 3 - e p o x y b u t a n e 12 p e r c e n t 
m e t h y l m e s i t y l c a r b i n o l 7 p e r c e n t 
2 . 3 -D ime s i t y 1 - 1 , 3 -bu t a d i e n e . — 
From t h e D e h y d r a t i o n of m e s o - 2 , 3 - D i m e s i t y l - 2 , 3 - b u t a n e d i o l . — 
An i n t i m a t e m i x t u r e of 1 ,0 g , of m e s o - 2 , 3 - d i m e s i t y l - 2 , 3 - b u t a n e d i o l and 
1 .0 g , of f r e s h l y f u s e d p o t a s s i u m b i s u l f a t e was p l a c e d i n a 25 m l , v a c ­
uum d i s t i l l i n g f l a s k . The d i s t i l l i n g f l a s k was of a d e s i g n s u i t a b l e 
f o r t h e vacuum d i s t i l l a t i o n of s o l i d s . The f l a s k was immersed up t o 
i t s s i d e arm i n an o i l b a t h . The t e m p e r a t u r e of t h e b a t h was r a i s e d 
t o 125*G, w h i l e a p r e s s u r e of 0 , 5 mm, was m a i n t a i n e d by a vacuum pump. 
A t t h e end o f two h o u r s of o p e r a t i o n a w h i t e s o l i d had d e p o s i t e d on t h e 
u p p e r w a l l o f t h e f l a s k and on t h e s i d e a r m . The a p p a r a t u s was d i s m a n ­
t l e d and t h e w h i t e m a t e r i a l was s c r a p e d from t h e s i d e arm and t h e u p p e r 
p a r t of t h e f l a s k . A f t e r w a s h i n g t h e s o l i d w i t h w a t e r and c r y s t a l l i z ­
i n g i t f rom m e t h a n o l , i t was r e c r y s t a l l i z e d f rom e t h y l a c e t a t e , u s i n g 
j u s t enough e t h a n o l t o b r i n g a b o u t i n c i p i e n t c l o u d i n e s s . The f i n a l 
c r y s t a l l i z a t i o n y i e l d e d 0 , 3 g . of c l e a r c r y s t a l s . T h e i r m e l t i n g p o i n t 
was 187° -188°C„ 
The c r y s t a l s d i d n o t d i s c h a r g e t h e c o l o r of b romine i n c a r b o n 
t e t r a c h l o r i d e . 
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A n a l * c a l c , f o r C 2 2 H 2 6 s C, 9 0 . 9 7 : H, 9 .02 
Found : C, 9 1 . 0 9 ; H, 9 . 0 1 
An a t t e m p t e d d e h y d r a t i o n of me s o - 2 , 3 - d i m e s i t y l - 2 , 3 - b u t a n e d i o l 
b y t r e a t m e n t w i t h a c e t y l b romide f a i l e d ( 6 7 ) . 
A m i x t u r e of 1 .0 g . o f me so - 2 , 3 -d ime s i t y l - 2 , 3 - b u t a n e d i o l and 
a p i n c h of h y d r o q u i n o n e was p l a c e d i n a 25 m l . E r l e n m e y e r f l a s k . To 
t h i s m i x t u r e was s l o w l y added 2 . 5 m l . of a c e t y l b r o m i d e . A b r i s k r e ­
a c t i o n t o o k p l a c e w i t h f r o t h i n g and e v o l u t i o n o f h e a t . The l a r g e c r y s ­
t a l s o f t h e d i o l d i s a p p e a r e d and a f i n e w h i t e powder s e p a r a t e d from 
t h e s o l u t i o n . A f t e r a l l o w i n g t h e f l a s k t o s i t f o r a b o u t a n h o u r , t h e 
e x c e s s a c e t y l b r o m i d e was removed by r e d u c e d p r e s s u r e d i s t i l l a t i o n . The 
r e s i d u a l s o l i d was t h e n c a u t i o u s l y n e u t r a l i z e d w i t h sodium b i c a r b o n a t e , 
f i l t e r e d , a n d washed w i t h w a t e r . The s o l i d was c r y s t a l l i z e d many t i m e s 
from 95 p e r c e n t e t h a n o l , b u t no p u r e p r o d u c t was o b t a i n e d , A s e p a r a ­
t i o n b y c h r o m a t o g r a p h y on a s i l i c i c a c i d - c h l o r o f o r m column was a t t e m p t e d * 
However , t h e p r o d u c t s t i l l r e s i s t e d p u r i f i c a t i o n . 
From 2 J 3 ° D i m e s i t y l - 2 , 3 - e p o x y b u t a n e , — * A m i x t u r e of 70 m l , of 
g l a c i a l a c e t i c a c i d and 5 . 0 g , of 2 , 3 - d i m e s i t y l - 2 , 3 - e p o x y b u t a n e i s o m e r s 
was r e f l u x e d i n a 200 m l , f l a s k f o r t h r e e and o n e - h a l f h o u r s . The 
m i x t u r e was t h e n p o u r e d i n t o a b o u t an e q u a l volume o f w a t e r and a l l o w e d 
t o s t a n d o v e r n i g h t . At t h e end of t h i s t i m e , a l a y e r of o i l h a d 
formed a t t h e t o p o f t h e m i x t u r e and a t t h e o i l - w a t e r i n t e r f a c e a s m a l l 
amount of r o c k - l i k e c r y s t a l s had f o r m e d . The c r y s t a l s w e r e removed by 
f i l t r a t i o n and washed w i t h a c o l d 1 :1 e t h a n o l - w a t e r m i x t u r e . A f t e r 
( 6 7 ) C, F . H . A l l e n , C, G, E l i o t , and A, B e l l , Can , J , R e s e a r c h , 
17B, 75 ( 1 9 3 9 ) . 
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b e i n g r e c r y s t a l l i z e d from e t h y l a c e t a t e and e t h a n o l , t h e c r y s t a l s 
weighed 0 , 8 g , and m e l t e d a t 1 8 7 ° - 1 8 8 ° C . 
A n a l , c a l c . f o r C 2 2 H 2 6 S C > 90<,97j H > °«02 
Founds C, 9 1 . 2 2 ; H, 8 . 8 2 
3 1 3 - D i m e s i t y l b u t a n o n e - 2 . - - m e s o - 2 , 3 - D i m e s i t y l - 2 , 3 - b u t a n e d i o l was d e ­
h y d r a t e d by p o t a s s i u m b i s u l f a t e and 2 , 3 - d i m e s i t y l - 1 , 3 - b u t a d i e n e was 
i s o l a t e d from t h e r e a c t i o n m i x t u r e a s d e s c r i b e d a b o v e . 
The m a t e r i a l r e m a i n i n g i n t h e b o t t o m o f t h e f l a s k was washed 
w i t h w a t e r t o remove t h e i n o r g a n i c s a l t . The r e m a i n i n g m i x t u r e was 
t h e n f r a c t i o n a l l y c r y s t a l l i z e d f rom m e t h a n o l . The f i r s t f r a c t i o n t o 
p r e c i p i t a t e was 0,U3 go of u n r e a c t e d m e s o - 2 , 3 - d i m e s i t y l - 2 , 3 - b u t a n e d i o l . 
The m e t h a n o l was t h e n e v a p o r a t e d t o a b o u t one t h i r d i t s v o l u m e , w h e r e ­
upon 0 . 2 g» of a more s o l u b l e f r a c t i o n p r e c i p i t a t e d o The c r y s t a l s o f 
t h i s f r a c t i o n m e l t e d a t 9 5 ° - 9 7 ° C . R e p e a t e d r e c r y s t a l l i z a t i o n from 
e t h a n o l and w a t e r r a l i s e d t h e m e l t i n g p o i n t t o 9 7 o 5 ° - 9 8 . 5 ° C . 
A n a l , c a l c , f o r C 2 2 H 2 8 0 : c > 8 5 - 6 6 ; H, 9 . 1 5 
Found: C, 85ol±9; H, 9o09 
T h i s m a t e r i a l r e f l u x e d f o r t h r e e h o u r s w i t h h y d r o x y l a m i n e h y d r o ­
c h l o r i d e and p y r i d i n e i n a b s o l u t e e t h a n o l f a i l e d t o g i v e a n o x i m e . An 
i o d o f o r m t e s t p e r f o r m e d on t h i s compound f a i l e d t o y i e l d any i o d o f o r m , 
b u t y e l l o w c r y s t a l s d i d f o r m . T h e s e c r y s t a l s , a f t e r r e c r y s t a l l i z a t i o n 
f rom 95 p e r c e n t e t h a n o l , m e l t e d a t 1 3 3 ° - 1 3 6 0 C , A h a l o g e n t e s t on a 
sod ium f u s i o n of t h e y e l l o w c r y s t a l s was p o s i t i v e . A f t e r s t a n d i n g 
e x p o s e d t o t h e l i g h t f o r s e v e r a l w e e k s , t h e c r y s t a l s became d a r k p u r ­
p l e . 
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A t t e m p t e d P r e p a r a t i o n o f 3 ' , 5 % 6 » - T e t r a h y d r o - 2 , 2 % k 9 h n 9 6 , 6 » -
h e x a m e t h y l - o - t e r p h e n y l - 1 * " ,5>! - d i c a r b o x y l i c Ac id 
A t t e m p t e d A d d i t i o n o f 2 3 3 T D i n e s i t y l - l , 3 - b u t a d i e n e t o M a l e i c A n h y d r i d e 
A s o l u t i o n of 0 . 2 5 go of 2 , 3 - d i m e s i t y l - 1 , 3 - b u t a d i e n e and 0*3 go of 
m a l e i c a n h y d r i d e i n 2 0 o 0 m l . of b e n z e n e was p l a c e d i n a 100 m l . f l a s k . 
The s o l u t i o n was r e f l u x e d f o r two h o u r s . At t h e end o f t h i s t i m e t h e 
benzene was p o u r e d i n t o an e v a p o r a t i n g d i s h . E v a p o r a t i o n of t h e b e n ­
zene l e f t an o i l w h i c h s o l i d i f i e d q u i c k l y upon b e i n g r u b b e d . The s o l i d 
was washed w e l l w i t h w a t e r . I t was t h e n r e c r y s t a l l i z e d f rom e t h y l 
a c e t a t e u s i n g j u s t enough 95 p e r c e n t e t h a n o l t o b r i n g a b o u t i n c i p i e n t 
c l o u d i n e s s . A s i n g l e w e l l - f o r m e d c r y s t a l w e i g h i n g 0 . 1 g . s l o w l y c r y s t a l ­
l i z e d . I t s m e l t i n g p o i n t was 1 8 6 ° - 1 8 8 ° C . , i n d i c a t i n g u n r e a c t e d s t a r t ­
i n g m a t e r i a l . A mixed m e l t i n g p o i n t w i t h 2 , 3 - d i m e s i t y l - 1 , 3 - b u t a d i e n e 




A l l t h e s y n t h e s i s r o u t e s a t t e m p t e d i n t h i s r e s e a r c h i n v o l v e d 
m o l e c u l e s c o n t a i n i n g r e a c t i o n s i t e s f l a n k e d by b u l k y g roups and w e r e 
h e n c e s u b j e c t t o t h e p o o r y i e l d s e x p e c t e d from t h e o r t h o , o r p r o x i m ­
i t y , e f f e c t . 
The u s e o f d i m e t h y l f o r m a m i d e a s a d i l u e n t i n c e r t a i n Ullmann 
r e a c t i o n s seems t o c a u s e a s l i g h t d e c r e a s e i n t h e y i e l d of p r o d u c t . 
R e d u c t i o n o f d i m e t h y l 6 , 6 ' - d i n i t r o d i p h e n a t e can g i v e r i s e t o 
5 , 1 0 - d i o x o - k , 5 , 9 , 1 0 - t e t r a h y d r o - k , 9 - d i h y d r o x y - I | . , 9 - d i a z a p y r e n e and 1 , 1 0 -
d i c a r b m e t h o x y b e n z o ( c ) c i n n o l i n e - £ - o x i d e ( b o t h h e r e t o f o r e u n r e p o r t e d ) , 
a s w e l l a s t h e p r e v i o u s l y r e p o r t e d d i l a c t a m of 6 , 6 * - d i a m i n o d i p h e n i c 
a c i d . 
R e a c t i o n s which i n v o l v e t h e 2 and 2 1 b i p h e n y l p o s i t i o n s o f t e n 
y i e l d p r o d u c t s p e c u l i a r t o t h i s s y s t e m , such a s t h e c y c l i c d i l a c t a m , 
t h e c y c l i c d i h y d r o x a m i c a c i d , t h e c y c l i c azoxy compound, and t h e 
i odon ium i o d i d e o b s e r v e d i n t h i s work , 
A c o n v e n i e n t p r e p a r a t i o n o f 2 , ]* -d iace tamido t o l u e n e and 2 , 6 -
d i a c e t a m i d o t o l u e n e f rom o - n i t r o t o l u e n e ha s b e e n d e v e l o p e d i n t h i s r e ­
s e a r c h . 
The a luminum amalgam b i m o l e c u l a r r e d u c t i o n o f a c e t o m e s i t y l e n e 
y i e l d s f i v e p r o d u c t s i n c o n t r a s t t o t h e one p r o d u c t , a p i n a c o l , r e p o r t ­
ed f rom t h e a n a l o g o u s r e d u c t i o n o f a c e t o p h e n o n e . 
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B u l k y s u b s t i t u e n t s i n t h e 2 and 3 p o s i t i o n s of 1 , 3 - b u t a d i e n e , 
s u c h a s t h e m e s i t y l g r o u p t e n d t o p r e v e n t t h e a d d i t i o n o f t h e b u t a ­




Most of t h e t e r p h e n y l s on w h i c h s y n t h e s e s were a t t e m p t e d i n 
t h i s r e s e a r c h were s u b s t i t u t e d w i t h g r o u p s s u c h a s CH3, N 0 2 , and 
COOCH3, t h a t r e p r e s e n t t h e e x t r e m e i n s t e r i c h i n d r a n c e . A H i r s c h -
f e l d e r mode l of o - t e r p h e n y l r e v e a l s t h a t o n l y a r e l a t i v e l y s m a l l 
g roup n e e d be s u b s t i t u t e d i n t h e o r t h o p o s i t i o n s o f t h e t e r m i n a l 
r i n g s t o p r e v e n t f r e e r o t a t i o n . I n d e e d , a m e t h y l g roup i n j u s t one 
o r t h o p o s i t i o n on b o t h t e r m i n a l r i n g s a f f o r d s a d e f i n i t e h i n d r a n c e . 
I t i s t h e r e f o r e recommended t h a t a t l e a s t one a t t e m p t be made b y e a c h 
o f t h e t h r e e methods c o v e r e d i n t h i s work t o s y n t h e s i z e l e s s h e a v i l y 
s u b s t i t u t e d o - and m - t e r p h e n y l s • 
I n t h i s r e s e a r c h one a t t e m p t was made a t a two s t e p p r e p a r a ­
t i o n of 2 ,1*- and 2 , 6 - d i a c e t a m i d o t o l u e n e . F i r s t , o - n i t r o t o l u e n e was 
n i t r a t e d . The r e s u l t i n g m i x t u r e of 2 ,1*- and 2 , 6 - d i n i t r o t o l u e n e s was 
c a t a l y t i c a l l y h y d r o g e n a t e d o v e r p l a t i n u m o x i d e c a t a l y s t i n t h e p r e s e n c e 
of a c e t i c a n h y d r i d e . The e x p e c t e d m i x t u r e o f 2,1*- and 2 , 6 - d i a c e t a m i d o -
t o l u e n e s c o u l d h a v e b e e n e a s i l y s e p a r a t e d b y a 1 :1 a c e t i c a c i d w a s h . 
However , t h e s i n g l e h y d r o g e n a t i o n t r i e d i n t h i s work r e s u l t e d i n an 
i n t r a c t a b l e o i l . I f t h i s s y n t h e s i s c o u l d b e a c c o m p l i s h e d i t would s a v e 
b o t h t i m e a n d l a b o r i n p r e p a r i n g t h e s e compounds . I t i s t h e r e f o r e 
s u g g e s t e d t h a t t h i s e x p e r i m e n t b e r e p e a t e d w i t h some a d j u s t i n g o f v a r i ­
a b l e s and w i t h s p e c i a l r e g a r d f o r p u r i t y o f m a t e r i a l s . 
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S e v e r a l compounds r e s u l t i n g from t h e i o d i n a t i o n o f m - n i t r o ­
a n i l i n e w i t h i o d i n e m o n o c h l o r i d e h a v e ' n o t b e e n c h a r a c t e r i z e d . The 
i o d i n e a n a l y s i s o b t a i n e d f o r e a c h compound d i d n o t f i t a s i m p l e mono- , 
d i - , o r t r i i o d o - m - n i t r o a n i l i n e . S i n c e t h e s e compounds seem t o b e 
u n u s u a l , t h e i r i d e n t i t y s h o u l d b e e s t a b l i s h e d by c o m p l e t e a n a l y s i s 
and s u c h c h e m i c a l and p h y s i c a l t e s t s a s a r e n e e d e d . 
The i d e n t i t y and s t e r i c c o n f i g u r a t i o n s of t h e two 2 , 3 - d i m e s i t y l -
2 , 3 - b u t a n e d i o l and 2 , 3 - d i j T i e s i t y l - 2 , 3 - e p o x y b u t a n e i s o m e r s o b t a i n e d i n 
t h e p r e s e n t work s h o u l d be u n a m b i g u o u s l y d e t e r m i n e d . F i r s t , r e s o l u t i o n 
of t h e d i o l s s h o u l d be a t t e m p t e d t o e s t a b l i s h t h e i d e n t i t y of t h e d l 
d i o l , 1 - M e n t h o x y a c e t i c a c i d i s s u g g e s t e d a s t h e r e s o l v i n g a g e n t . Con­
d i t i o n s s h o u l d t h e n b e s o u g h t t o h y d r o i y z e t h e r i n g s of t h e 2 , 3 - d i -
m e s i t y l - 2 , 3 - e p o x y b u t a n e s t o t h e c o r r e s p o n d i n g d i o l s . From t h e i d e n ­
t i t y of t h e d i o l s s o o b t a i n e d and f rom t h e f a c t t h a t i n v e r s i o n t a k e s 
p l a c e i n t h e t r a n s f o r m a t i o n , t h e i d e n t i t y of a l l f o u r compounds c o u l d 
be d e t e r m i n e d . 
The one a t t e m p t i n t h e p r e s e n t work t o add 2 , 3 - d i m e s i t y l - l , 3 -
b u t a d i e n e t o m a l e i c a n h y d r i d e f a i l e d , H 0 w e v e r , t h e a d d i t i o n s h o u l d 
b e t r i e d u n d e r o t h e r c o n d i t i o n s . T h i s c o u l d i n c l u d e a s e a l e d t u b e r e ­
a c t i o n a t a h i g h e r t e m p e r a t u r e . V a r i o u s w o r k e r s h a v e o b t a i n e d f u l l y 
a r o m a t i z e d D i e l s - A l d e r a d d u c t s by u s i n g n i t r o b e n z e n e a s t h e s o l v e n t a s 
w e l l a s b y u s i n g c h l o r o m a l e i c a n h y d r i d e a s t h e d i e n o p h i l e . B o t h of 
t h e s e t e c h n i q u e s a r e p r o m i s i n g f o r t h e p r e s e n t c a s e i n wh ich a h i g h e r 
t h a n o r d i n a r y t e m p e r a t u r e i s s u g g e s t e d . R e v e r s a l o f t h e a d d i t i o n r e ­
a c t i o n f r e q u e n t l y o c c u r s a t e l e v a t e d t e m p e r a t u r e s b u t a r o m a t i z a t i o n of 
t h e a d d u c t would p r e v e n t s u c h r e v e r s a l . An a t t e m p t e d a d d i t i o n u n d e r 
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u l t r a v i o l e t l i g h t i s a l s o s u g g e s t e d . The r e s u l t s of some p u b l i s h e d 
and u n p u b l i s h e d work i n wh ich t h i s t e c h n i q u e was u s e d i n d i c a t e t h a t 
c e r t a i n D i e l s - A l d e r r e a c t i o n s which f a i l u n d e r " o r d i n a r y " c o n d i t i o n s 
do t a k e p l a c e u n d e r t h e e f f e c t o f u l t r a v i o l e t l i g h t . 
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APPENDIX 
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INFRARED SPECTRA 
P r e p a r a t i o n o f t h e I n f r a r e d S p e c t r a 
A l l t h e i n f r a r e d s p e c t r a e x c e p t t h a t o f d l - 2 > 3 - d i m e s i t y l -
2 , 3 - b u t a n e d i o l were r e c o r d e d on a P e r k i n - E l m e r Model 21 S p e c t r o ­
p h o t o m e t e r . The s p e c t r u m of d l - 2 , 3 - d i m e s i t y l - 2 , 3 - b u t a n e d i o l was r e ­
c o r d e d on a Beckman I n f r a c o r d . 
The s p e c t r a were made b y t h e p o t a s s i u m bromide d i s c t e c h n i q u e . 
The p o t a s s i u m b romide u s e d was w e l l d r i e d and f i n e l y p u l v e r i z e d (325 
mesh s c r e e n ) . The d i s c s were p r e p a r e d by i n t i m a t e l y m i x i n g and g r i n d ­
i n g 0 . 0 0 1 g . o f t h e sample w i t h 0 . 1 g . of p o t a s s i u m b r o m i d e i n an 
a g a t e m o r t a r . The m i x t u r e was p r e s s e d i n t o a o n e - h a l f i n c h d i a m e t e r 
d i s c by a p p l y i n g 3 5 , 0 0 0 pounds p e r s q u a r e i n c h p r e s s u r e upon i t i n a 
b r i q u e t i n g p r e s s . The p e l l e t s we re p l a c e d i n a n a d a p t e r on t h e s p e c ­
t r o p h o t o m e t e r . Most o f t h e p e l l e t s made were t r a n s l u c e n t . However , 
a d e q u a t e s p e c t r a were o b t a i n e d b y r e d u c i n g t h e i n t e n s i t y o f t h e r e f e r ­
e n c e beam of t h e s p e c t r o p h o t o m e t e r . T h i s was done b y i n s e r t i n g w i r e 
s c r e e n s of s u i t a b l e mesh i n t o t h e p a t h of t h e beam. 

F i g u r e 2$, l , 1 0 - D i c a r b o m e t h o x y b e n z o ( c ) c i n n o l i n e - 5 - o x i d e . 
F i g u r e 2 6 . 6 , 6 ! - D i a m i n o d i p h e n i c A c i d D i l a c t a m . 
F i g u r e 27* c i s - 2 . 3 - D i m e s i t y l - 2 . 3 - e p o x y b u t a n e . 
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Figure 32 . dl-2,3-Dimesityl-2,3-butanediol« 
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